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ABSTRACT 

This chapter addresses the:  

(a) clinical neurological presentation,  

(b) laboratory investigation, and  

(c) treatment of peripheral and central nervous system disease 

associated with Sjögren’s syndrome.   

 

Peripheral neuropathy has been reported in 10-20% of patients, mainly in the 

form of sensorimotor and sensory polyneuropathies.  Sub-clinical manifestations 

may be much more frequent and present in up to 50% of SS patients.   

The severity of symptoms as perceived by the patient may be significantly 



influenced by “central sensitization,” i.e., “fibromyalgia.”  

Central Nervous System (CNS) manifestations of Sjögren’s syndrome are 

diverse, with an array of clinical features including:  

• cognitive disorder and neuro-psychiatric manifestations 

• transient ischemic attack (TIA) and stroke  

• thrombotic manifestations of the brain are more common than large or 

medium sized vasculitic processes, particularly in association with anti-

cardiolipin and anti-coagulants.   

• severe migraine headaches that may mimic TIA with focal weakness after 

the migraine 

• myelopathy including transverse myelitis and demyelinating disease 

• gangliopathy  

• seizures 

• toxi-metabolic encephalopathy 

• vasculitis and cranial neuropathies  

• Parkinson’s disease.  

The spectrum of CNS manifestations in SS is generally similar to systemic lupus 

erythematosus (SLE) patients with the caveat that SS patients have a higher 

frequency of lymphoproliferative manifestations and the associated neurologic 

sequellae.  

 

SS patients may also have CNS manifestations caused by secondary factors 

including infections associated with immunosuppressive therapy, side effects 



from corticosteroids, and occult nutritional deficiencies (resulting from altered 

eating habits due mouth/dental problems or malabsorption from associated celiac 

sprue or pernicous anemia).  

 

Treatment. Sensory peripheral neuropathies may respond to pentagabalin or 

pregabalin.  

• Traditional therapies for peripheral sensory neuropathies, such as 

tricyclic agents amitryptline or nortriptyline, may not be tolerated at 

therapeutic doses due to their anti-cholinergic side effects.    

• The major dose-limiting side affect of antiepileptics--which may lead to 

premature continuation of these medications-- is aggravation of fatigue, 

which can be a major cause of subjective morbidity in Sjogren’s patients.   

Such premature discontinuation can be mitigated by slower titration than is 

normally employed in other patients with neuropathic pain. 

• Newer agents such as duloxetene or milnipracin may be useful, 

particularly in combination with other agents. 

• Other causes of neuropathic pain or myelopathy including infections with 

viruses (ie. Herpes zoster), immmune reactions to viruses (ie. hepatitis C) 

or spirochetes (including Borrelia species), and mycobacterial infections 

including tuberculosis must be excluded. 

• Other causes of neuropathy including hypertension and diabetes must be 

carefully controlled and recognition of their exacerbation by 

corticosteroids, as well as steroid myopathy. 



 

Corticosteroids are the first-line treatment for myelopathy and vasculitis. 

When SS patients fails to improve or deteriorates on corticosteroids, 

nonsteroidal immunosuppressant(s) should be used for treatment or to help 

taper the steroid dose: 

• Pulse intravenous cyclophosphamide or oral cyclophosphamide is 

often used for acute vasculitis in SS patients, although controlled trials are 

lacking .  

• Azathioprine, leflunomide and methotrexate may be used to help taper 

corticosteroids, in a manner similar to systemic lupus or rheumatoid 

arthritis patients.  

• Biologic agents (anti-CD 20, infliximab and anti-CD22 antibodies) 

have been reported beneficial in small case series of SS patients with 

neurologic manifestations.  

• IV-Ig has been used in axonal polyneuropathies and ganglionopathies that 

are  resistant to corticosteroids and nonsteoridal immunosuppressants 
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BODY TEXT 

 

I. INTRODUCTION 

 

Neurologists occupy an invaluable role in partnering with rheumatologists, to 

facilitate the diagnosis of Sjogren’s patients, to prioritize and interpret diagnostic 

studies, and help with the management of an eclectic array of CNS and PNS 

manifestations.    There is considerable evidence for the involvement of the 

nervous system in Sjögren’s syndrome (SS)(1). The pathogenic processes 

include the acquired immune system (T-cell and B-cell mediated factors) and the 



innate immune system (including complement and coagulation systems, as well 

as release of cytokines/chemokines).  

 

Clinically, there is a very wide range in the reported prevalence of central and 

peripheral neurological manifestations associated with Sjögren’s syndrome. 

Complaints of peripheral neuropathy, fatigue and impaired cognitive 

function may occur in up to 70% of patients and are often listed as the 

most important clinical extraglandular features in their impaired quality of 

life assessment (see chapter by Bowman et al). 

 

A wide range of peripheral neuropathies may be found in SS (described 

further in sections below). These include: 

• Small-fiber neuropathies, an exquisitely painful neuropathy which 

affects unmyelinated nerves 

• Axonal polyneuropathies, which can exclusively affect sensory 

nerves (i.e. axonal sensory neuropathy), which can exclusively affect 

motor nerves (i.e.  axonal motor neuropathy), or which can affect 

sensory as well as motor nerves (i.e. sensorimotor 

polyneuropathies). 

• Ganglionopathies (i.e. also called sensory neuronopathy or ataxic 

neuropathies)—loss of proprioception, resulting in “deafferentation”, 

due to dysfunction of the dorsal root ganglia.  Such severe 

deafferentation can cause pseudoathetoid movements, which can be 



misdiagnosed as a movement disorder.  

• Vasculitic neuropathies 

• Cranial neuropathies (as described below).  

• Autonomic neuropathies 

 

Symptoms of muscle or nerve pain (2) may not correlate well with objective 

testing on standard EMG studies which are most sensitive for large fibers or 

myelinated A-fibers, in comparison to single unmyelinated C-fibers that serve as 

nociceptors (3).  Dermatomal evoked somatosensory potentials also have a high 

“false” negative rate in correlations with symptoms (4). Even with newer 

techniques of skin biopsies stained for nerve fibers, the correlation of symptoms 

and small fiber changes, the correlation with symptoms may be poor due to the 

influence of “fibromyalgia” affecting the patient’s perception of pain (5).  

 

The differential diagnosis of neuropathies found in SS patients includes those 

associated with diabetes or hypertension. A diagnostic dilemma is the patient 

with an “idiopathic neuropathy” and a positive ANA/anti-SS-A antibody. 

Even though the patient may lack symptoms, signs or biopsies characteristic of 

SS, these patients may be referred to rheumatology with diagnosis of SS based 

on the positive ANA for consideration of systemic therapy.  

 

Symptoms of dry mouth and neurological pain are frequent complaint in patients 

with depression unrelated to SS (6). Again, the laboratory evaluation of these 



patients may reveal a low-titer ANA and raise the question of relationship of their 

depression and dryness to SS.  This group probably includes the common 

complaint of “burning mouth syndrome” where no other etiology can be 

ascertained to explain the oral symptoms that appear out of proportion to 

examination of the oral mucosa or salivary flow measurements. The issue facing 

the rheumatologist is whether to initiate immunosuppressive therapy or simply 

pursue symptomatic relief.  

 

Objective abnormalities of the central nervous system (CNS) 

manifestations include both white matter and cerebral atrophy that have 

been noted in MRI studies and CSF studies of SS patients (7-10). SS 

patients with transverse myelitis may include relatively distinct subsets that 

involve the gray and white matter involvement (11), similar to distinct subsets of 

SLE patients with myelitis(12).  The “distinction” of purely anatomic separation of 

white and gray matter is used here as a simplified way for the rheumatologist to 

approach this complex diagnostic problem. 

 

Perhaps, the greatest source of debate in the past 20 years has been the 

incidence of “multiple sclerosis” in SS patients. Initial references reported a 

relatively high frequency of possible demyelinating lesions on MRI imaging in SS 

patients with vague symptoms of chronic fatigue.  The diagnosis of MS 

associated with SS led to a great deal of concern on the part of patients and a 

therapeutic dilemma for physicians. However, using newer MRI techniques 



(described below), the frequency of demyelinating lesions in SS and SLE 

patients has been reported at less than 5%  (13, 14).    With the current benefit of 

the revised MS McDonald criteria (15) —which provides surrogate evidence for 

dissemination of lesions in space—future studies should characterize the white-

matter lesions in Sjogren’s patients, through the prism of updated MRI criteria 

(i.e. Barkhof criteria)(16).  Such a comparison would be useful in determining 

whether the white-matter lesions in Sjogren’s patients have the radiographic and 

morphological features of MS lesions. 

 

Studies in SS have suggested a role for accelerated vasculopathy (particularly 

in patients with circulating anti-coagulants, leukopenia and elevated CRP) and 

“atherosclerotic” changes in “precocious” carotid intimal thickening(17).  

In SLE, accelerated atherosclerosis has been reported on MRI imaging of the 

brain and correlated with decreased performance on neuropsychiatric testing.  It 

should be noted that one review study failed to find accelerated atherosclerosis 

in SS patients, in comparison to SLE patients (18). However, as noted in other 

chapters, the criteria for inclusion of SS patients have varied tremendously over 

the past decade.  Therefore, any “meta-analysis” of studies that assess “early” 

atherosclerotic CNS changes in SS patients will need to include only SS patients 

identified by strict current diagnostic criteria.  The same factors that lead to 

accelerated atherosclerosis in SLE are also found in SS patients(17).  Therefore, 

the authors predict that similar processes leading to accelerate vasculopathy will 

be found to affect the SS patient. Further, attention to preventable factors such 



as “tight control” of blood pressure, lipids and diabetes will be important, as well 

as control of the underlying inflammatory process that also contributes to 

vasculopathy.  

II. CLINICAL EVALUATION OF NEUROLOGICAL FINDINGS  

IN SS  

It is critical for the rheumatologist to make the following mental notes to guide in 

the triage of neurological symptoms including:  

a. Onset of symptoms and signs (gradual or sudden),  

b. Severity and rate of progression of either central or peripheral findings; 

c. Distribution as symmetric, asymmetric, proximal, distal, focal or diffuse of  

peripheral findings; 

d. Evidence for co-existence of peripheral vasculitis  

e. Evidence for infection associated with onset of central findings (brain or  

spinal cord). 

 

Although there are exceptions, our experience at Scripps (19) suggests that: 

• Seizures and meningo-encephaltiis tend to present acutely and early in 

the course of disease in association with active vasculitis, similar to that 

reported in SLE (20);  

• Cognitive features due to structural CNS damage tend to develop slowly 

and later in the course of disease;   the contribution chronic fatigue 

syndrome (i.e. central sensitization, fibromyalgia) makes evaluation of 

“clinical disability” difficult; 



• CNS manifestations do not closely correlate with peripheral 

manifestations of active vasculitis or elevation of acute phase reactants 

such as ESR or CRP;  

• Thrombotic lesions in the CNS are more common than large or medium 

size vasculitis, particularly in patients with circulating anti-coagulants; 

• Weakness as an objective presenting sign early in the course of disease 

may be due to transverse myeltis or CIPD, while myopathy later in the 

course of disease may result from steroid myopathy;  

 

III. PATHOGENESIS OF NEUROLOGICAL MANIFESTATIONS  

 

A. Role of Cell-Mediated Immunity 

Peripheral nervous system involvement in SS was initially thought to be 

predominantly due to necrotizing vasculitis, similar to that visualized on SLE 

kidney biopsies or leukocytoclastic skin biopsies (21).  However, subsequent 

studies on biopsies from patients with peripheral neuropathies have found that 

“true” necrotizing vasculitis of medium or large size blood vessels are 

uncommon.  Instead, a “micro-vasculitis” that has features similar to the 

peripheral neuropathy of diabetes has (22) been noted in SS biopsies (21, 23). 

These studies have suggested a critical role for lymphocytes and dendritic cells 

that release cytokines leading to “vasculopathy” that includes complement 

activation and coagulation pathways (24-26).   

 



Sural nerve biopsies in a study by Mori et al (22) in Japanese SS patients have 

demonstrated lymphocytes in the small vessels (including arterioles and high 

endothelial venules) in association with vascular occlusions suggestive of chronic 

endothelium damage. Among 55 biopsies from Japanese  

SS patients (22),  predominantly large fiber loss was observed in sensory ataxic 

neuropathy, whereas predominantly small fiber loss occurred in painful sensory 

neuropathy. Angiitis and perivascular cell invasion were seen most frequently in 

multiple mononeuropathy, followed by sensory ataxic neuropathy. The autopsy 

findings of one patient with sensory ataxic neuropathy showed severe large 

sensory neuron loss paralleling to dorsal root and posterior column involvement 

of the spinal cord, and severe sympathetic neuron loss. Degrees of neuron loss 

in the dorsal and sympathetic ganglion corresponded to segmental distribution of 

sensory and sweating impairment. Multifocal T-cell invasion was seen in the 

dorsal root and sympathetic ganglion, perineurial space and vessel walls in the 

nerve trunks. Similar changes have been reported in sural nerve biopsies of 

Caucasian SS patients (27). Biopsies of dorsal root ganglia and autopsy studies 

of SS patients with CNS manifestations have noted vasculopathy involving the 

choroid plexus and suggested that alteration of the vascular permeability to 

antibodies, cytokines and adhesion/entry of either lymphocytes or other pro-

inflammatory cells plays a role (28-30).   

 

Additional studies on sural nerve biopsy of patients with painful sensory 

neuropathy show reduced density of small diameter myelinated and 



unmyelinated fibers (31, 32), in contrast to ataxic neuropathy where large axonal 

fiber loss is seen (22, 33-35). Axonal degeneration is present in teased fiber 

preparations, without axonal sprouting suggesting dorsal root ganglion pathology.  

 

Epidermal nerve fiber density, as measured by immunostained panaxonal marker 

protein gene product (“PGP 9.5”)(see chapter by Konttinen et al), is reduced in 

patients with burning feet- in many cases in a non-length dependent distribution 

(27).  

 

The number of reported dorsal root ganglion biopsies in sensory ataxic 

neuropathy is relatively limited (22, 33, 34)  but significant, in terms of the 

understanding of the pathophysiology. These abnormalities are characterized by 

T-cell infiltration, neuronal cell and fiber loss, with inflammatory cells around 

neurons and blood vessels (35, 36). Electron microscopy showed “onion bulbs” 

in one case suggesting prior inflammation (35, 36). 

 

Pathological material associated with motor neuropathies in Sjögren’s 

syndrome is restricted to sural nerve and muscle. Sural nerve biopsies show 

varying degrees of vasculitis of small vessels with decreased fiber density of 

myelinated axons (22, 33, 34) (37-39). Perivascular or vascular inflammation in 

small epineural vessels with necrosis may be seen. Nerve fiber loss may be 

diffuse or multifocal. 

 



Terrier et al (39) had eight patients with lymphocytic vasculitis and 14 with 

necrotizing vasculitis in their 34 patients, noting that vasculitis was present in 

patients with multiple mononeuropathy and sensorimotor neuropathy, but never 

in patients with ganglionopathy, and reduced in patients with pronounced 

sensory symptoms. In the myopathies (40), varying degrees of inflammatory 

changes occur, in a perivascular, endomysial or perimysial distribution. The 

majority of infiltrating lymphocytes are T-cells, and inflammatory cells in the 

perimysium are often associated with a vasculitis (41)(51). Non-specific 

abnormalities with degeneration, regeneration, muscle fiber size variation, split 

fibers, atrophic fibers and ragged red fibers are seen as well (41, 42). 

 

There appears to be a complex “vicious cycle” that involves humeral immunity 

described below (including anti-coagulants), innate immune factors such as CRP, 

complement activation and associated coagulopathy, and cytokine /chemokine 

release that perpetuates the small vessel damage and leukocyte adherence.  

 

Vasculopathy in the periphery and the CNS is characterized by a small to 

moderate perivascular accumulation of mononuclear cells, without destruction 

(e.g., fibrinoid necrosis) of the blood vessel(43).  There may be small infarcts due 

to luminal occlusion.  The pathogenic basis of vasculopathy remains largely 

unknown, but the pathologic findings have some similarity to the biopsies from 

diabetic patients(43).  Indeed, rheumatologists have a great deal to learn about 

the pathogenesis of SS from the glandular and extraglandular manifestations of 



diabetes(44).  

 

The accessibility of the salivary gland to biopsy may provide a tissue model for 

understanding the underlying processes that originate with vascular changes and 

perivascular infiltrates of mononuclear cells and dendritic cells. As outlined in the 

chapters on salivary gland pathology and neuro-endocrine factors), analysis of 

the earliest vasculopathy changes in the SS gland may permit understanding of 

the molecular events that result in vasculopathy.  These events include continued 

activation of the innate immune system that is reflected in type I interferon and 

interleukin-1 gene signatures found in SS salivary gland tissue biopsies (45), and 

the later homing of inflammatory cells with resultant metalloproteinase and 

cytokine induction.  

B. The Role of Antibodies Associated with Neurological  

Manifestations of SS 

The “purest” example of humoral factors in neuro-pathogenesis involves anti-SS 

A antibodies in pregnant SS patients, where maternal antibodies cross the 

placenta to interfere with the developing fetal cardiac neural conducting system 

(46-48).  Another example of humoral mediated neuropathic damage is the 

presence of anti-myelin associated protein in SS patients with chronic 

inflammatory demyelinated polyneuropathy (CIDP).  Anti-cardiolipin antibodies 

and lupus anti-coagulants predispose to thrombotic events including strokes and 

microvascular nephritis with hypertensive crises.  

 



Among differences between SS and SLE, SS patients have a higher frequency 

than SLE patients of lymphoproliferative disorders including lymphoma.  

Accordingly, they have a higher frequency of antibodies associated with mixed 

cryoglobulinemia (i.e., monoclonal rheumatoid factors that participate in type II 

mixed cryoglobulin) and other paraneoplastic antibodies such as ANNA-1 or Ri. 

(49), (50-52) (53).   

In these SS patients, the pathogenetic role of autoantibodies in neurological 

manifestations has been established.  

 

Other autoantibodies have been associated with neurological symptoms but the 

association may not be causal-   

 

SS patients, in comparison to SLE patients, have a higher frequency of 

auto antibodies to muscarinic receptors (54) and to fodrin, a structural 

brain antigen that has been found in circulation after stroke in non-

autoimmune patients (55).  

 

These latter antibodies have been proposed to contribute to autonomic and 

central neurological manifestations, although it is unclear whether the antibodies 

are pathogenetic or the consequence of neurological damage.   

 

Antibodies from SS patients can be infused into mice to interfere with neural 

innervation of the glands and the function of bladder smooth muscle of guinea 



pigs or rabbits in vitro.  However, the structure of muscarinic receptors in rodents 

(and their glycosylation) differs from humans. Also, the ability of SS sera to 

reproducibly react with human cells transfected with muscarinic receptor 

suggests that the reactivity detected in the bladder muscle assays is not easy to 

translate to in vivo activity. However, the pathogenetic importance of these anti-

muscarinic antibodies is potentially very important, since it would change our 

conception of SS from a SLE-like illness and make it more similar to a 

myasthenia gravis syndrome, where antibodies against muscarinic receptor are 

pathogenetic. 

 

IV. INVESTIGATIONS 

 

Neurophysiology 

 

Sensory nerve action potentials are often normal, but may be reduced or 

absent in painful sensory neuropathies and ataxic neuropathy.   The presence of 

preserved Sensory Nerve Action Potentials (SNAPS), in a patient with isolated 

examination findings of impaired “small-fiber modalities” (i.e. pin-prick and 

temperature), should immediately suggest the diagnosis of small-fiber 

neuropathies in SS (56, 57).   Because the small-fiber neuropathies often affect 

only the unmyelinated nociceptive nerves, the sensitivity of detection of 

abnormality is relatively low on routine electrodiagnostic studies.  

 



Motor nerve conduction abnormalties on EMG/NCV among 28% of patients 

were reported in a large cohort study of SS patients from Johns Hopkins 

University (58); the EMG/NCV most frequently demonstrated predominantly 

symmetric axonal sensorimotor polyneuropathy, although the patient’s symptoms 

reflected a predominance of sensory symptoms, followed by cranial nerve 

involvement affecting trigeminal, facial, or cochlear nerves.  Multiple 

mononeuropathy, myositis, and polyradiculoneuropathy were also also reported 

by these patients. Often, the symptoms preceded the diagnosis of SS.  These 

studies (58) indicated a relatively poorly correlation of motor symptoms and 

abnormal EMG findings. Similarly, Andonopoulos et al (59) performed EMG/NCV 

studies on 63 consecutive Greek SS patients with complaints of mild sensory 

neuropathy. One had pure motor neuropathy and another eight had EMG 

findings of mixed sensory/motor neuropathy. None volunteered neurological 

motor complaints. Also, similar results were found in neurologic evaluation and 

EMG/NCV studies of consecutive Japanese SS patients (57) and European SS 

patients (60). 

 

Sensory-evoked potentials are often abnormal in ataxic neuropathies (57, 61, 

62). In neuropathies with weakness, compound muscle action potentials are 

reduced in involved nerves, and sensory nerve action potentials may be affected 

as well. Motor conduction velocities may be slowed and F wave latencies 

prolonged with root involvement (31, 33, 60, 63).  

 



Neurogenic abnormalities are frequently present on needle electrode 

examination (37, 38). In the myopathies, needle electrode abnormalities are 

characterized by fibrillation potentials, myopathic motor units and increased 

recruitment of motor units with muscle activation (table 4). 

 

Autonomic Studies 

Heart rate and blood pressure homeostasis in SS patients are often abnormal 

with tilt table study (64, 65). Heart rate and blood pressure variability 

measurements may be evaluated by several other different methods to evaluate 

spontaneous baroreflex sensitivity and cardiovascular reflex(66). Segmental 

anhidrosis may also be noted in SS patients (67). 

 

Abnormal reflex vasoconstrictor responses to contra-lateral cooling can be 

demonstrated with laser Doppler imaging (68, 69). Marked decreases in 123I-

MIBG uptake cardiac uptake indicating sympathetic innervation abnormalities 

occur patients with either with sensory ataxic neuropathy or painful sensory 

neuropathy (57). Thermoregulatory testing (70) may demonstrate abnormalities. 

 

 

MR Imaging of the Spinal Cord 

Spinal cord magnetic resonance imaging may be abnormal in patients with 

sensory ataxic neuropathy with T2* hyperintensities in the fasciculus cuneatus 

and gracilis (57, 71, 72). In one study (62), MRI abnormalities on T2* of the 



posterior columns correlated with the distribution and severity of the neuropathy. 

A review of imaging techniques for ganglionopathies in SS patients was recently 

reported (73). 

 

V. PERIPHERAL CLINICAL MANIFESTATIONS 

 

Frequencies of the reported prevalence of neuropathy associated with Sjögren’s 

syndrome vary greatly in different centers, with incidence ranging between 4.5 to 

60% depending on methods of patient selection, population and criteria used for 

defining Sjögren’s syndrome (33, 58, 74-77).  

 

The clinical expression of the neuropathy associated with Sjögren’s syndrome at 

Scripps (19) (Table 1) is similar to that reported at Johns Hopkins (58) and 

several other medical centers (22, 33). 

 

There are several presentations of peripheral neuropathy associated with 

Sjögren’s syndrome: 

• Sensory neuropathies are a common presentation, dominated by either 

painful dysesthesia or by ataxia  

• Motor neuropathy or neuromuscular weakness is the outstanding part 

of the presentation in other patients, occurring less frequently according to 

patient’s symptoms, but invariably associated with sensory findings.  

 



• Muscle weakness and pain occur on the basis of direct muscle 

involvement.  

• The autonomic system is frequently involved, often in combination with 

the other forms, and may be the presenting form as described above 

including anhydrosis on a neuropathic basis (78).  

• Ganglionopathies: An asymmetrical onset can be seen in the 

ganglionopathies—with initial clinical manifestations including ataxia and 

dysesthesia—or with the small-fiber neuropathies, in which the distribution 

of pain can be asymmetrical and multifocal.    These neuropathies may 

involve any distribution—even in a pattern not easily conforming to a 

dermatomal or neuropathic pattern—involving the trunk, proximal limb, or 

face. 

• Pseudo-athetosis is a continuous stream of slow, sinuous, writhing 

movements, typically of the hands and feet. This movement, usually of the 

fingers, occurring when the eyes are closed, caused by a failure of joint 

position sense (proprioception), for example in peripheral neuropathy.  

The term is used to distinguish the movements from athetosis, which are 

caused by damage to the corpus striatum of the brain - specifically to the 

putamen or caused by a lesion of the motor thalamus. 

• Finally, cranial nerves and especially the trigeminal nerve may be 

affected. 

 

Anhidrosis can present similarly. 



 

In these neuropathies with a multifocal or asymmetric onset, the” 

 neuropathy may evolve into a generalized form, enter a chronic phase, remit or 

relapse. A gradual onset is more often the case, and the course is frequently 

mild, but may be particularly severe or disabling, and response to therapy is 

unpredictable. 

 

VI. PAINFUL SENSORY NEUROPATHIES  

Early case reports describe an asymmetric onset of painful neuropathic 

symptoms in patients with Sjögren’s syndrome (60, 79, 80). In general, women 

in their mid-fifties are predominantly affected (34, 57, 81) often with burning 

feet being the main complaint. The neuropathy may have a length dependent 

onset and progress, but early involvement of thigh, hands, trunk or face is not 

infrequent.  Parasthesia may accompany the pain (37, 38).  

 

A unilateral presentation with painful dysesthesias spreading to trunk and face 

chronically over months to years was found in 18 patients (20%) without ataxia in 

one study (34). In this study, 7 patients could not walk because of severe pain. In 

another study, Kaplan and Schaumberg (82) described a 21-year-old woman 

with painful left-sided numbness and dysesthesias beginning on the left side of 

her face, thumb and fore-finger of the left hand, spreading in a week to involve 

the left arm, mid- forearm and left foot. The neurological abnormalities were 

confined to the left side with profound loss of vibration and position sense, 



pseudoathetosis and areflexia. 

 

 

Neuropathic symptoms are usually chronic, may gradually extend, and may 

be severe. 

 

Differential Diagnosis 

 

Potential causes of painful small fiber neuropathies include: hypertension, 

diabetes and “impaired glucose tolerance”, alcohol, paraproteins, 

hyperlipidemia, amyloidosis,Fabry’s disease, hereditary sensory neuropathies, 

drug toxicity including vincristine, paclitaxel and other pharmacological toxins 

(83-87).  

 

In a study of 124 patients with sensory neuropathy, Devigili et al (87) diagnosed 

small fiber neuropathy in 67 patients, 5 of whom had Sjögren’s syndrome and a 

sixth developed Sjögren’s in the two-year follow-up period. 

 

VII. SENSORY ATAXIC NEUROPATHY  

Sensory ataxic neuropathies occur as a result of pathological involvement of 

dorsal root ganglia or their axons (71, 88).  

 

Malinow et al (36) described a patient with a sub-acute ataxic sensory 



neuropathy and Sjögren’s syndrome. This patient developed a band-like 

tightness around the neck and thorax with pain, dysesthesia and numbness in 

the left hand, face and tongue, followed by progressive loss of dexterity in both 

hands, dysarthria and labial anaesthesia.  

 

The examination showed facial numbness, profound loss of position and 

vibratory sensation in both upper extremities, and moderate loss in the lower 

extremities. Muscle strength was normal, and deep tendon reflexes were absent. 

There were pseudo-athetoid movements in both hands and the fingers were 

hyperextended. Gait was mildly ataxic. Bilateral somatosensory median, radial- 

and ulnar-evoked potentials were absent, but those from the peroneals were 

present.  A thoracic dorsal root ganglion biopsy showed infiltration with 

mononuclear cells and neuronal degeneration.  

 

The reported frequency of ataxic neuropathy is variable (33, 35, 76) and was 

the most commonly occurring presentation in one study (57) with 40% of patients 

affected, usually middle aged women. 

 

The onset may be abrupt, slowly progress over years, stabilize or relapse (57, 

89). A unilateral presentation is frequent with a variable distribution with loss of 

proprioception and kinesthetic sensibility and pseudo-athetosis. Autonomic 

involvement is common (22). 

 



Differential Diagnosis 

 

Vasculitis, thrombotic (especially cardiolipin syndrome), embolic, malignant 

inflammatory sensory polyganglionopathy (associated with antibody to ANNA-1 

and ANNA-2, idiopathic non-malignant inflammatory sensory polyganglionopathy 

(22), toxic sensory polyganglionopathy (pyridoxine, cisplatin, paclitaxe), sensory 

variant of acute and chronic inflammatory demyelinating neuropathy and IgM 

paraproteinemic neuropathy are all considerations in the differential diagnosis 

(89). 

VIII. NEURO-MUSCULAR WEAKNESS  

 

From a clinical perspective, one may recognize neuropathies characterized 

primarily by neuromuscular weakness and categorized as mononeuropathy, 

multiple mononeuropathy, polyradiculo-neuropathy or sensorimotor neuropathy 

based on electrophysiological studies.  

 

The distribution of weakness may be segmental, multi-focal, proximal or 

distal and asymmetric. These forms may be associated with varying degrees of 

sensory involvement, and as a general observation, occur less frequently than 

the primarily sensory neuropathies.  Frequencies and definitions of various types 

differ (32, 38, 39, 74, 76).  

 

There is often an acute onset of weakness together with tingling or dysesthesias 



in a limb distally, extending to a multiple mononeuropathy pattern. 

 

Differential Diagnosis 

 

Acute inflammatory demyelinating polyneuropathy, chronic inflammatory 

demyelinating polyneuropathy, non-systemic vasculitic neuropathy, diabetic and 

non-diabetic radiculoplexus neuropathy and the vasculitides associated with 

neuropathy are in the differential diagnosis (89, 90).  

 

The latter include classic polyarteritis nodosa, mixed connective disease, SLE, 

overlap syndrome, rheumatoid arthritis and cryoglobulinemic vasculitis.  

Cryoglobulinemic vasculitis may rarely occur in Sjogren’s patients; isolated C4 

hypocomplentemia (with normal C3), may be a clue to the presence of a 

cryogloblin (91, 92) . 

 

IX. NEURO-MUSCULAR PAIN  

 

Muscle pain occurs in about one-third (93) of patients with Sjögren’s 

syndrome, and half of these patients fulfill criteria for Fibromyalgia (94).  

 

Pain affects shoulders, back, thighs and calves, and is usually symmetric 

and may be associated with weakness. The latter may occur in the absence of 

pain, and is generally proximal and symmetric in distribution.  



 

Sjögren’s syndrome may be associated with polymyositis, dermatomyositis and 

inclusion body myositis (95-97).  However, the inflammatory changes in muscle 

do not correlate closely with weakness or pain (41). 

 

Differential Diagnosis 

 

The main considerations are the inflammatory myopathies including polymyositis, 

dermatomyositis, including body myopathy, rheumatoid arthritis, mixed 

connective disease, and scleroderma (40). 

 

X. AUTONOMIC NEUROPATHY    

 

Sjögren’s syndrome may present with generalized autonomic failure in the 

absence of other neurological abnormalities.  

 

Sakakibara et al (64) describe a 64-year-old woman presenting with Raynaud’s 

phenomenon followed by painful dry eyes, dry mouth and parotid pain. Three 

years later, she was constipated; by eight years had postural dizziness; and in 

ten years, presented to the hospital with decreased perspiration, urinary urgency 

and decreased frequency of defecation to every fifth day.  

 

Autonomic function tests showed super sensitivity of the pupils to noradrenalin, 



postural hypotension and anhidrosis with provocative testing. Urinary flow was 

decreased, anal resting pressure was low, and colonic transit time was 144 

hours. Motor and sensory nerve conduction studies were normal. There was 

cardiac super sensitivity to diluted noradrenalin infusion and cardiac denervation 

on [123I]-MIBG scintigraphy. 

 

Autonomic symptoms may be severe (22, 33) with hypotension and syncope 

as well as widespread anhydrosis, which may be segmental and asymmetric 

(67). Milder involvement of the autonomic nervous system occurs more 

frequently (50% (98), 66% of those screened (33) and may affect multiple 

autonomically controlled organs. Orthostatic intolerance, bladder symptoms, 

constipation, pupillomotor disorder, secretomotor dysfunction, male sexual 

dysfunction, gastroparesis, diarrhea, sleep dysfunction and reflex syncope are 

common problems (33, 68-70, 99). 

 

Parasympathetic nerve dysfunction may be mediated by a deficiency in neural 

transmission. Bacman and co-workers (100, 101) initially demonstrated the ability 

of antibodies from SS patients to inhibit lacrimal glandular function on transfer 

into rodents. Wang et al (102) extended these studies by demonstrating that  M3 

muscarinic receptor-mediated bladder contractions in mice or guinea pig could 

be blocked in vitro with purified IgG from patients with Sjögren’s syndrome.  

 

 



Differential Diagnosis 

 

The differential diagnosis includes acute, sub-acute and chronic autonomic 

neuropathies (103, 104). Post-infectious auto-immune autonomic neuropathy, 

paraneoplastic autonomic neuropathy, diabetes, amyloid neuropathy in its 

various forms including sporadic amyloid and genetically determined 

amyloidosis, drug induced (cis-platinum, vinca alkaloids, and amiodarone) and 

toxic autonomic neuropathies (heavy metals, hexacarbon compounds and 

acrylamide) are part of the differential diagnosis. Unusual disorders include 

hereditary and autonomic neuropathies, porphyria, and distal small fiber 

neuropathy (104). 

 

 

XI. TRIGEMINAL NEUROPATHY AND OTHER CRANIAL  

NEUROPATHIES  

 

Cranial nerve involvement occurs during the course of Sjögren’s syndrome, 

most frequently involving the trigeminal nerve. Numbness, parasthesia, 

dysesthesia, altered taste perception are presenting symptoms and motor 

function is usually spared (38, 57, 105). Reported prevalence varies (33, 58) and 

may be higher in Japanese patients (74). Other cranial nerve manifestations 

include hearing loss, vestibular symptoms, facial nerve involvement and loss of 

olfaction.  



 

Mori et al reported 5 patients with multiple cranial neuropathies, one with 

involvement of cranial nerves III, V, VI, VII, IX, and X, one with bilateral 

involvement of VII, and recurrent III and VI involvement in one patient (57, 106).  

 

XII. CENTRAL NERVOUS SYSTEM MANIFESTATIONS 

 

There is no unique central nervous system presentation of Sjögren’s 

syndrome. A broad spectrum of abnormalities have been described, with 

reported prevalence ranging from 1% to 46% (74, 107-110).  

 

Presentations include mild cognitive impairment, subcortical dementia, 

encephalopathy, recurrent aseptic meningitis, seizures, movement disorders, 

myelitis (including pain, weakness and sphincteric defects), and optic neuropathy 

with relapsing and remitting features similar to multiple sclerosis (74, 107-110).  

 

While given episodes can be transient and self-limited, there is generally 

progressive disease with cumulative neurological impairment (107).  

 

Central nervous system inflammatory disease, cognitive disorders, movement 

disorders and meningoencephalitis are described in more detail. 

 

A. Central Nervous System Inflammatory Disease 



Myelitis is a devastating inflammatory syndrome of the spinal cord causing 

weakness, numbness and sphincteric deficits.  It has frequency of approximately 

5% in SS patients in the Johns Hopkin’s cohort, which is more than a thousand- 

fold greater than idopathic myelitis in the general population (111).  The 

frequency and features appear similar to those recently reported in a cohort of 

SLE patients with myelitis from the same institution, in which two distinct 

syndromes could be distinguished clinically by involvement of the central gray or 

the outer white matter neural tracts (111).   It is recognized that the Johns 

Hopkin’s experience (and other reported series referenced below) represents the 

referral bias of much sicker patients to a tertiary institution.  

 

Patients with gray matter dysfunction (i.e., spasticity and hyperreflexia) were 

more likely to present with fever and urinary retention. These patients were more 

likely to present with high systemic activity of their underlying SLE (111). Their 

CSF profile was similar to bacterial meningitis and they were more likely to have 

irreversible paraplegia.  Patients with white matter dysfunction were also more 

likely to meet criteria for neuromyelitis optic (NMO, Devic’s syndrome) and were 

more likely to have anti-phospholipid antibodies (111).   The actual “anatomic 

distinctions” between gray matter and white matter involvement are actually 

much more intricate, but this simplification is provided to help rheumatologists 

recognize and categorize clinical patterns in SS patients.  

 

Optic neuritis was seen in about 50% of the NMO patients and they had a 



characteristic anti-NMO antibody, which predicted an increased chance of 

relapse.  A paradoxical finding was that spinal cord MRI’s showing post-

gadolinium enhancement was seen more frequently in patients with white matter 

myelitis, despite the tendency of white matter myelitis to occur with less severe 

inflammatory and CSF findings.  This was attributed to the swelling of the spinal 

cord and progressive venous hypertension that decreased perfusion between the 

spinal radicular arteries and the pial venous plexus.  Thus, the same 

compromised blood flow to the gray matter tracts also limited efflux of the 

gadolinium (111). 

 

Multiple sclerosis is an inflammatory disease of the nervous system for which 

no test is pathognomonic (15). There has been debate over the past two 

decades over the frequency of this complication in SS patients.   

 

Histopathological studies of demyelinated lesions show considerable 

heterogeneity at the cellular and molecular level thought to be related to the 

diversity of the clinical presentation (112).  

 

In 1986, Alexander et al described 20 patients with primary Sjögren’s syndrome 

with features indistinguishable from multiple sclerosis (107). Ataxia, visual loss, 

hypesthesia, hemiparesis were frequent occurrences, and the course was 

relapsing and remitting course or progressive, with frequent spinal cord 

involvement.  



 

Important differences from the usual presentation of multiple sclerosis 

were vasculitis on biopsy of skin or muscle with a predominantly mononuclear 

vasculopathy and reduced number of oligiclonal bands in cerebrospinal fluid that 

decreased sequentially with corticosteroid therapy. It was thought that CNS 

Sjögren’s syndrome was an auto-immune inflammatory ischemic small-vessel 

cerebral vasculopathy affecting sub-cortical and periventricular white matter.  

 

Based on these findings, a higher prevalence of Sjögren’s syndrome-associated 

nervous system inflammatory disease would be expected (113-115), but has 

not been confirmed, with the exception of in Asia, where MS is rare (116).  

 

In primary progressive multiple sclerosis-like syndromes with myelopathy, the 

association with Sjögren’s syndrome is stronger (117).  However, the association 

of MS and SS is controversial, particularly in patients lacking antibodies to ANA 

(118). 

 

A case described by Tsai, Tsai and Liao (119) summarizes the problem of 

distinguishing Sjögren’s syndrome associated with CNS inflammatory disease 

from multiple sclerosis:  

 

A-27-year-old woman developed diplopia and ataxia, which subsided after 10 

days. Over the next 15 months, she had 6 discreet neurological episodes 



associated with T2 hyperintensities on MRI of the brain. These included left optic 

neuritis, lower extremity numbness, leg numbness and neurogenic bladder, right 

optic neuritis, left leg weakness, and left facial palsy. Betaseron was started after 

the third episode. Each episode responded to high-dose steroids with the 

exception of the sixth episode that left her with paraparesis.  

 

A month after the sixth attack, she developed diplopia, exacerbation of leg 

weakness, dry eyes and dry mouth.  

 

Sjögren’s syndrome was diagnosed on the basis of a positive Schirmer’s test, 

Grade IV changes on labial salivary gland biopsy, and xerostomia on 

sialoscintigraphy.  

 

She was again treated with pulse therapy, this time followed by 60 mg daily of 

prednisone, which was tapered to 30 mg per day, with no relapse in 12 months. 

 

The pathological basis for inflammatory central nervous system disease in 

Sjögren’s syndrome has not been established. The underlying abnormality is 

thought to be intracranial vasculitis or vasculopathy (105).  

 

Moore and Lisak long ago thought alternative diagnoses should be considered 

in multiple sclerosis until tests to unequivocally define multiple sclerosis and 

Sjögren’s syndrome become available. 



 

B. Cognitive Impairment 

 

Cognitive impairment-- characterized by inattention, poor concentration, memory 

impairment and loss of verbal fluency is frequently reported by patients with 

Sjögren’s syndrome or demonstrated with neuropsychological testing (109, 120).  

Psychometric studies may show impairments of 

visual memory, reduced perceptual speed and loss of fluid intelligence (110).  

 

The clinical presentation may be characteristic of subcortical dementia (58), and 

Alzheimer-type dementia, and a frontal lobe syndrome has been described (121). 

 

Two case descriptions illustrate the range and chronicity of the dementia in 

Sjögren’s syndrome: 

 

Kawashima described a patient with subcortical dementia (122). This 48-year-

old male schoolteacher developed lassitude, forgetfulness and withdrawal over 6 

months. The first symptom was a poorly delivered speech.  

 

On examination he was oriented, inactive, irritable, slow, hostile and 

circumferential. An MRI demonstrated ventricular dilatation and T2 periventricular 

hyperintensities.  His verbal IQ was 82 and performance IQ was 66.  

 



After treatment with prednisone, he became active, reasonable and cooperative, 

His neurological condition worsened with tapering steroids, but improved with 

resumption of therapy. 

 

Caselli et al described a case of reversible dementia in a 56-year-old woman 

with a 16-year history of Sjögren’s syndrome who lost the ability to program her 

computer (123). There was spontaneous improvement after 6 months, and 18 

months later, she developed visual hallucinations, and started hiding her 

medications.  

 

Magnetic resonance imaging, cerebral angiography and spinal fluid 

examinations were all normal. Alzheimer’s disease was diagnosed and she 

continued to deteriorate. Fifteen months later, she was readmitted to the hospital 

with perseveration, phonemic errors and memory impairment.  

 

MRI of the brain and carotid angiography were again normal, but cerebrospinal 

fluid showed an elevated protein with 1 oligoclonal band. A right prefrontal brain 

biopsy revealed lymphocytic perivascular leptomeningeal and rare 

intraparenchymal infiltration. Gliosis was seen in superficial cortical layers, but 

there were no areas of microinfarction, viral inclusions, and neurofibrillary 

tangles, or amyloid plaques. Focal vascular wall infiltration was present, but no 

transmural vasculitis.  

 



She was initially treated with120 mg oral prednisone per day (tapered in 3 

months to 25 mg daily) and made a dramatic clinical improvement returning to 

nearly normal, according to family. 

 

An abnormality of brain muscarinic acetylcholine receptor function and regulation 

may be responsible for the cognitive abnormalities seen in Sjögren’s syndrome. 

Orman et al purified IgG from 15 patients with primary Sjögren’s disease that 

were positive for anti-M1 and anti-M3 activity (124).  

 

All patients had a frontal lobe disorder on neurospsychological testing. They 

showed that pSS IgG evoked nitric oxide synthase and prostaglandin E2 

production from rat cerebral cortex. NOS in other systems has been associated 

with cell death (125, 126). 

 

C. Movement Disorders 

 

Parkinsonism and other movement disorders are generally degenerative or 

genetically determined, but there is evidence (127-132) that when associated 

with Sjögren’s syndrome, the movement disorder may be driven by an immune 

mechanism. Distinguishing features are lack of response to dopaminergic drugs, 

improvement with steroids, and diffuse periventricular T2 hyperintensites on brain 

MRI.  

 



Nishimura et al described a 74-year-old woman with a 10-year history 

of primary Sjögren’s syndrome who developed parkinsonism that was responsive 

to steroids (130). 

 

The initial presentation was with a short steppage gait non-responsive to 

dopaminergic therapy. The gait deteriorated over the next 7 years with hesitation, 

festination, freezing, akinesia and rigidity.   MRI showed T2-weighted 

hyperintensities in deep white matter and basal ganglia. 

 

Following the administration of 30 mg of prednisone daily, there was a brisk 

improvement in gait and bradykinesia, the sedimentation rate dropped from 106 

to 20mm/hr, and MRI abnormalities decreased in size. 

 

Other movement disorders associated with Sjögren’s syndrome respond to 

steroids, although not invariably (133, 134).  

 

Papgeorgiou et al reported a 57-year-old woman with a 2-year history of 

Sjögren’s syndrome, who had involuntary muscle contractions around the mouth 

and eyes, progressing to face and neck that was diagnosed with orofacial 

dystonia (134).  

 

She was non-responsive to dopamine, clonazapam, and levetiracetam, but after 

1g of methylprednisilone IV for 3 days followed by prednisone, the patient 



experienced a dramatic improvement, and was virtually symptom-free in 2 

months.  

 

Similarly, Fanchke et al describe a 43-year-old woman with Sjögren’s syndrome 

presenting with generalized choreic movements of the axial skeleton and face 

followed by depression and cognitive impairment that improved with steroids and 

azathioprine (133).  

 

Elevated titers of anti-beta2-glycoprotein I IgG (127) have been found in 3 

patients with Sjögren’s syndrome and Parkinson’s disease. Purified alpha-beta2 

glycoprotein antibodies bind to cerebral endothelial cells, suggesting an immune 

mediated vascular etiology. 

 

D. Aseptic Meningoencephalitis 

 

Aseptic meningitis and meningoencephalitis have been described in patients with 

Sjögren’s syndrome, often characterized by pleiocytosis, protein elevation and 

increased IgG synthesis rate in spinal fluid.  

 

In some instances there is vasculitis on biopsy of muscle and skin. These 

disorders may be recurrent, associated with other neurological abnormalities 

including seizures, cranial nerve palsies and coma, and respond to steroids (135-

140).  



 

A fatal case of meningoencephalitis, upon autopsy, was described by Gerraty et 

al on an 18-year-old patient who initially presented with fever, somnolence and 

seizures (141). Findings had included positive sialography, anti-SSA and SS-B 

antibodies, 62 lymphocytes on CSF examination with protein 0.34g/dl and the 

patient was treated with prednisone 0.5 mg daily followed by Cytoxan with no 

improvement.  

 

She had responded markedly to plasmapharesis. A brain CT scan showed 

several small infarctions in the temporal and parietal lobes. She had memory 

impairment and frequent focal and generalized seizures.  

 

The illness was protracted, but after 3 months, she had developed increased 

drowsiness that did not respond to plasmapharesis, and she expired 6 months 

after that initial hospital admission. Laminar necrosis of the frontal and parieta 

cortex was seen on autopsy together with small infarcts but no vasculitis. 

 

E. Other Neurological Disorders 

 

Various other unusual neurological syndromes occur during the course of 

Sjögren’s syndrome.  Syndromes include epilepsy (142), acute cerebellar ataxia 

(143), cerebral venous thrombosis (106), and progressive multi-focal 

leucoencephalopathy (144).  



 

Li et al described a case of hypertrophic cranial pachymeningitis and lymphocytic 

hypohysitis in a 74-year-old with Sjögren’s syndrome (145).  The original 

presentation was headache, dizziness and general malaise with polydipsia and 

polyuria. CSF was negative, and MRI showed thickened meninges with 

gadolinium enhancement, mildly enlarged pituitary gland, and thickening of the 

pituitary stalk with extension along the basal hypothalamus.  

 

Hypopituitarism was evident on endocrine study. MRI thickening of the dura was 

reduced with steroid therapy. Biopsy of dura mater 4 months later showed an 

inflammatory response characterized by patchy infiltration of small lymphocytes, 

and plasma cells, fibrosis hyalinized collagen tissue. There was no vasculitis. 

The cells were predominantly CD3+ lymphocytes. 

 

Niemela et al describe a 24-year-old with primary Sjögren’s syndrome and grand 

mal seizures (142).  This patient had a past history of arthralgia, fever and 

Raynaud’s phenomenon, and developed a confusional state and grand mal 

seizures.  The cerebrospinal fluid had a protein 5000mg/L, with 5 WBC.  

 

Initial treatment with prednisone was ineffective, and the patient deteriorated 

became somnolent, but responded to pain with eye opening. Cyclophospmide 

15mg/Kg on days 0, 8, 29, 50 resulted in improvement. The patient became 

oriented, walked in 3 weeks, and was normal cognitively in a year. 



 

XIII. INVESTIGATIONS OF CENTRAL NERVOUS SYSTEM  

MANIFESTATIONS  

Serology 

Serum anti-SSA and less frequently anti-SSB antibodies are present in patients 

with CNS disease and SS, more so with focal disease and when angiographic 

abnormalities are present (58, 146). The patient’s sera should also be tested for 

circulating anti-coagulants (anti-cardiolipin and/or anti-phopholipid antibody, 

lupus anti-coagulant) and RPR/FTA.  There have been some reports of 

association with antibody to ribosomal P protein (147, 148)[Ghirardello, 2000 

#16} and to neuronal antigens (149-151) associated with neuro-psychiatric 

manifestations. However, these assays have not been sufficiently replicated to 

advocate their use at present time.  More recently, Alpha-fodrin antibodies have 

been proposed to distinguish primary progressive multiple sclerosis from 

Sjögren’s syndrome (97).  Again, confirmatory studies will be required.  

Additional serologic abnormalities have been associated, including a higher 

prevalence of  

• C reactive protein 68% vs. 6% 

• RF 76% vs. 35% 

• hypocomplementemia 56% vs. 19% 

• monoclonal gammopathy 36% vs. 6% 

• SSA/ Ro 77% vs. 50% 

• SSB/La 55% vs. 28%, and  



• increased serum beta2 microglobulin  

in patients with vasculitis have been observed in some presentations [Terrier, 

2007 #112].  

 

Spinal Fluid 

 

Spinal fluid examination, when performed, has shown protein elevation in a 

small proportion of cases of painful neuropathy and ataxic neuropathy, and 

pleiocytosis may occur in ataxic neuropathy (33). Albumin-cytological 

dissociation on spinal fluid examination has been described (33). 

 

Pleiocytosis, elevated protein, inceased IgG synthesis rate and oligoclonal bands 

occur during the course of central nervous system disease in Sjögren’s 

syndrome (152, 153). Anti-SSA and SSB antibodies have also been found in the 

CSF in some cases with evidence of increased intrathecal synthesis of anti-SSA 

auto-antibody (154). 

 

MRI Imaging 

 

Both white matter and cerebral atrophy have been noted in MRI studies of 

SS patients. Recent technological advances in MRI imaging using tensor 

imaging (DTI) may make possible more detailed imaging to correlate brain tissue 

integrity and volume loss in SS patients and SLE patients (13, 14). The higher 



resolution MRI’s indicated that the previous studies were identifying vascular 

lacuni rather than demyelinating lesions (9).  These studies have shown an 

incidence of demyelinating lesions less than 5%, in contrast to the characteristic 

alterations found in well characterized multiple sclerosis patients.  

 

T2 weighted hyperintensities on brain MRI abnormalities are seen in SS affecting 

white and gray matter in periventricular or subcortical regions (8). Frontal and 

parietal lobes are commonly involved and abnormalities in general may correlate 

with focal neurological signs (155).  

 

MRI abnormalities are non-specific and T2 hyperintensities may represent 

edema, gliosis, demyelination or axonal loss (156). The prevalence of cerebral 

MRI abnormalities varies in primary Sjögren’s syndrome populations and is 

higher in patients with neurological impairment (156). 

 

Nuclear Brain Imaging Studies 

 

Cerebral blood flow measured with Technetium-99m-HMPAO SPECT and 

glucose metabolism measured with FDG-PET in patients with Sjögren’s 

syndrome with neuropsychiatric symptoms including cognitive and memory 

impairment are frequently abnormal (120).  

 

MRI brain scans may be normal in these cases. Researchers have found multiple 



areas of hypoperfusion, usually bilateral, in cortex and basal ganglia (157-159). 

 

Cerebral Angiography 

 

There are limited reports of cerebral angiography in Sjögren’s syndrome. 

Alexander et al reported on 45 patients with Sjögren’s syndrome who had 

cerebral angiography for clinical reasons (146). Twenty had abnormal studies, of 

which 18 had radiographic findings of stenosis, dilatation or occlusion of small 

cerebral blood vessels consistent, with small vessel angiitis. Small arteries of the 

anterior and posterior circulation were involved. 4 patients had involvement of 

medium size or larger vessels. 5 patients had 1 or more aneurysms. 

 

XIV. THE PUZZLING NEUROLOGICAL MANIFESTATIONS OF  

FIBROMYALGIA    

Perhaps the most common clinical problem in the SS patient is vague cognitive 

dysfunction and diffuse myalgia (Fibromyalgia).  These problems are more 

difficult to assess as a consequence of the immune process as there are few 

clinically available objective tests. However, the frequency of Fibromyalgia in SS 

patients is higher than the general population, and these complaints often 

overwhelm other aspects of the patient’s (or physician’s) global assessment of 

quality of life and the patient’s disability (see chapter on Fibromyalgia).  

 

However, the problem of Fibromyalgia (i.e., central pain sensitization) often has 



less obvious consequences than simply unexplained fatigue.  The severity of 

pain or weakness reported is often out of proportion to observed clinical, 

EMG/NCV or biopsy findings.  It is difficult to know if these “amplifications” of 

pain result at the level of the dorsal root ganglia, the ascending/descending 

channels of the spinal cord or in particular regions of the brain.  It is not known if 

they result from an inflammatory process or a vasculopathy.  

 

The high frequency of “Fibromyalgia” symptoms in the SS patient is the “elephant 

in our diagnostic exam room,” as these patients frequently complain of disabling 

pain or fatigue. 

 

Among primary care physicians, there is little recognition of the lack of specificity 

of low-titer ANA and the relatively high frequency of “false positive” results(160, 

161).  This leads many primary care physicians to refer Fibromyalgia patients 

with a low titer ANA to a rheumatologist to “rule out” autoimmune disorders such 

as SS.  

 

On the other hand, a neurologist may perform an extensive workup of peripheral 

neuropathy including nerve biopsy while evaluating an “idiopathic” neuropathy.  If 

a positive ANA is noted, the patient often is often termed SS even if the patient 

lacks dry eyes/mouth or other criteria for SS.   

 

XV. INTERPRETATION OF ANTI-NUCLEAR ANTIBODY (ANA) IN  



THE PATIENT WITH NEUROLOGICAL SYMPTOMS  

 

Another area of diagnostic confusion is the anti-nuclear antibody (ANA).  There 

is a misconception that a positive ANA (singularly) “makes” the diagnosis 

of SLE or SS.   

 

The ANA is used to confirm the diagnosis, and the test done by immune 

fluorescent method (IFA) is more sensitive than it is specific (161).  The test 

shows variability in different laboratories and the ELISA test has many more false 

negatives (162) than the IFA method and may lead to missed or incorrect 

diagnosis as illustrated in a recent clinical pathologic conference published in 

New England Journal of Medicine (163). 

 

The frequency of patients with a low titer ANA increases with age (164). Patients 

with Alzheimer’s disease frequently have increased oral and ocular dryness 

complaints due to impairment of cortical white matter outflow, autonomic 

neuropathy, and changes in nerve growth factor as well as the normal atrophy of 

secretory glands that occurs with age (70). Indeed, the basis of several approved 

drugs for Alzheimer’s disease such as rivastatin is based on their cholinergic 

stimutory activity(165).  Thus, the presence of a low-titer ANA in an older patient 

may lead to a clinical diagnosis of SS, even when the salivary gland biopsies are 

normal or show expected age-related atrophy.  

 



XVI. TREATMENT 

 

A. Peripheral Nervous System Treatment: Overview 

 

There are no controlled clinical trials of treatment for the neuropathy of Sjögren’s 

syndrome. Multiple immune-based therapies have been to shown to be effective 

in many isolated cases based on individual case reports and several series of 

patients.  

 

Our approach to therapy is largely based on our experience with treatment in 

SLE patients with central and peripheral neuropathy.  Treatment has included 

corticosteroids, cyclophosphamide, intravenous gammaglobulin, plasma 

exchange, D-penicillamine, chlorambucil, rituximab and infliximab (56, 166-173).  

 

Few treatments of acute neurological syndromes are “controlled trials.”  

Symptomatic treatment of painful neuropathies generally follows the guidelines 

used for treatment of diabetic neuropathies.  However, the anti-cholinergic side 

effects of tricyclic agents make these agents poorly tolerated in SS patients.  

 

Immune mechanisms are not necessarily the same in the various forms of 

neuropathy (116), and there may be marked differences in rates of favorable 

responses between the various neuropathic forms (9) (table 6). 

 



B. Painful Sensory Neuropathies 

 

Kizawa et al report a favorable response to IVIG in a patient with Sjögren’s 

syndrome with severe sensory symptoms such that he could not open his hands 

and walk, with a recurrent episode 6 months later responding to the same 

treatment (174).  

 

Coroyer et al describe a 68-year-old woman with Sjögren’s syndrome who 

developed distal tingling and burning in both hands who responded to 

a course of infliximab (166).  

 

Grant and Dyck reported treating sensory neuropathy with steroids, 

IVIG and plasmapharesis and found the response to treatment was equivocal 

and recommended controlled clinical trials to establish effective therapy (174). 

 

C. Ataxic Neuropathy 

 

Chen et al describe 4 patients with Sjögren’s syndrome (one of whom had SLE) 

and ataxic sensory neuropathy treated with 5-9 plasma exchanges (170). The 

two patients who had acute onset of symptoms responded to this therapy.  

 

Takahashi et al and others have shown a functional benefit of IVIg in long-

standing severe ataxic neuropathy, where prior steroids and plasmapharesis had 



failed, and noted the rapid improvement and long-lasting effect in spite of 

longstanding chronic disability(109).  In IVIg-dependant neuropathy, ritaximab 

may be effective (168). Cyclophosphamide (56) and D-penicillamine (172) have 

also been reported as beneficial in this neuropathy. 

 

D. Motor and Sensory Neuropathy 

 

Mori et al thought corticosteroid therapy was likely to be effective for multiple 

mononeuropathy (22). 

 

Terrier et al (39) treated 40 highly selected patients with Sjögren’s syndrome 

where neuromuscular biopsy was one of the inclusion criteria, with 

corticosteroids (38 patients), azathioprine (8 patients), cyclophosphamide (10 

patients), hydroxychloroquine (3 patients), rituximab plus cyclophosphamide (1 

patient), methotrexate (1 patient), CHOP (1 patient) and plasma exchange (4 

patients). They found a good response in 12 of 40 patients, moderate response 

in 9 of 40, stabilization in 17 of 40, worsening in 2 of 40 and relapse in 19 of 40. 

 

E. Central Nervous System Treatment 

As with peripheral nervous system involvement in Sjögren’s syndrome 

randomized blinded placebo-controlled studies are not available. In addition there 

is a lack of precise knowledge regarding the underlying pathogenesis (174).  

 



Treatment is based on case reports and several case studies. Steroids are 

frequently effective in CNS Sjögren’s  (36, 175). In progressive focal CNS 

destruction, monthly intravenous cyclophosphamide for 12 months until 

stabilization or improvement seen has been recommended (176). 

Cyclophosphamide has also been recommended in treatment of myelopathy 

(177, 178).  

 

 

 

 

Combination therapy with steroids and cyclophosphamide improved EDSS and 

ambulation in some patients with myelopathy (117). Steroids and chlorambucil 

were effective in another instance (179).  

 

There is one case report each of the use of rituximab, IVIg and plasma 

exchange: 

 

Yamout et al describe a 47-year-old woman with recurrent weakness of the lower 

extremities due to an extensive demyelinating lesion T7-T10 that improved with 

rituximab after steroids and cyclophosphamide failed (180). She had become 

bedridden, but returned to daily activities in 8 months.  

 

Canhao et al describe a 67-year-old woman diagnosed at age 50 with Sjögren’s 



syndrome who developed recurrent ataxia and dysmetria, controlled with 

prednisone and cyclophosphamide for 3 years, at which point she worsened with 

confusion dysarthria and ataxia (181). IVIg 400mg/Kg/day for 5 days resulted in a 

dramatic response of neurological symptoms, and recurrent relapses have 

remained responsive to this therapy.  

 

Konttinen et al describe a 54-year-old woman with a 2-year history of Sjögren’s  

syndrome, who developed myalgias followed by internuclear opthalmoplegia, 

acute transverse myelitis at T6 with complete paraparesis, urinary retention and 

fecal incontinence (182). Visual evoked potentials and MRI of the brain were 

normal. Prednisone was started at the onset of paraparesis, and plasma 

exchange 6 days later. The first signs of improvement were within a week. She 

could stand with a tilt table at 6 weeks, had normal urination at that point, and at 

about 3 months, could walk with a 4-point cane. 

F. Side effects of immunosuppressive therapy 

Relatively little has been reported about the side effects of steroidal or non-

steroidal complications in SS patients, in contrast to larger studies focusing on 

SLE.  The side effects of traditional therapies including oral and pulse 

cyclophosphamide, azathioprine and cyclosporin A in SS patients have been 

recently reviewed by Mavragani et al (183), who also has updated this topic in 

another chapter of this textbook.  The problems of immune suppression and 

bone marrow toxicity with cyclophosphamide are similar to SLE patients (183).  

Also, pneumonitis may reflect opportunistic infections including pneumocystic or 



“drug pneumonitis” such as “alkylator lung.”  These findings may present 

diagnostic dilemmas due to the relative high frequency of leukopenia and/or 

thrombocytopenia as a result of the SS pathogenesis.  Similarly, the increase in 

chest xray infiltrates may be due to the SS pneumonitis or infections.  The 

problem is particularly difficult in treating neurologic problems, where side effects 

including PML (progressive multifocal leukoencephalopathy) may occur in SS 

patients  in the absence of immune suppressive therapy (144) and has been 

recently associated with certain biologic agents such as rituximab (although at 

very low rates). Corticosteroids may have the effect of acceleration of dental 

decay, in addition to the side effects of osteoporosis, avascular necrosis, 

glaucoma, diabetes and steroid myopathy.  

 

XVII. Summary of Special points to neurologists 

 

Neuropathic pain in Sjogren’s patients.  

  

The management of neuropathic pain in Sjogren’s patients may be 
especially challenging.   The normal therapeutic armamentarium, which may be 
useful in other subgroups of patients with neuropathic pain, may present unique 
iatrogenic difficulties in Sjogren’s patients.    However, by working with Sjogren’s 
patients to modulate expectations and anticipating such side effects, neurologists 
can facilitate the symptomatic manifestations of neuropathic pain.  

The use of tricylic antidepressants (TCAs) remains first-line agents in the 
treatment of neuropathic pain.   Because of the anticholinergic side effects, which 
may aggravate sicca symptoms, they are often regarded as contraindicative in 
Sjogren’s patients.   However, some Sjogren’s patients with milder sicca 
manifestations may be able to tolerate nortryptilline.   In contrast, to amitryptilline-
--which is a tertiary amine—nortryptilline causes less anticholinergic side effects.    
Therefore, slow titration of nortryptilline may be useful. 



The institution of neuropathic agents such as Neurontin and/or Lyrica is 
often attempted and abandoned, because of the exacerbation of fatigue, which 
may be an especially prominent symptom in Sjogren’s patients.   As for the use 
of TCAs, patients should be counseled that often the sedative effects of these 
agents habituate with time.   Again, slow titration of agents towards doses, which 
are effective in therapeutic trials, may be necessary.  

Neurologists should also be aware that Sjogren’s patients might employ 
an imaginative, varied, and graphic description of neuropathic pain, with a 
nosology, which is sharply different from traditional descriptors of neuropathic 
pain.    For example, neuropathic pain may be described as occurring in 
distributions not conforming to dermatomes, or the distributions of peripheral 
nerves.   There are several reasons why pain may not crisply conform to such 
orthodox boundaries.   First, in patients with small-fiber neuropathies, more than 
50 percent of Sjogren’s patients may experience pain in proximal as opposed to 
distal regions—i.e. disproportionately affecting the thighs versus the toes.    In 
other scenarios, pain may be described as exquisite sensitivity, in virtually all 
regions of the torso.   Such diffuse tenderness to palpation—which is termed as 
dynamic touch allodynia in many neuropathic pain questionnaires---may be 
due to the “central” sensitization of neuropathic pain.    The term “central” 
sensitization of neuropathic pain refers to the constellation of changes which may 
amplify neuropathic pain, due to hyper excitability of ion channels in the Dorsal 
Root Ganglia (DRGs) and the spinal cord, morphologic changes of cellular 
elements, and cytokine changes which may render “gating” of somatosensory 
cues intractable to central, inhibitory pathways (i.e. the GABA pathway).    
Therefore, the experiential features of “central” sensitization of neuropathic pain 
can be indistinguishable from fibromyalgia.   

Whether fibromyalgia should be regarded as “central” neuropathic pain is 
currently controversial.  Nevertheless, when neurologists are confronted with 
touch allodynia--- which may not crisply conform to traditional neuoranatomic 
boundaries, the SNRIS medications (i.e. Cymbalta) may be useful   

In addition to recognizing the unorthdox and heterogeneous descriptors of 
neuropathic pain, there may be concomitant causes of pain which often go 
overlooked, but which may be amplifying the experience of neuropathic pain.     
Overweight patients who complain of fibromyalgia may have sleep apnea; 
therefore, screening by sleep studies is important.    Other comorbid conditions 
may include hypothyroidism, adrenal insufficiency, and depression 

 

Demyelinating syndromes in Sjogren’s patients 

 

 The sinuous relationship of Multiple Sclerosis (MS) has been described 
above, with discrepant attributions reported by different authors     When 



demyelinating episodes occur in Sjogren’s patients, there is often a dilemma 
about whether the operative diagnosis should be Multiple Sclerosis (MS), or a 
demyelinating syndrome due to Sjogren’s syndrome.   This dilemma is not only 
important as a ritualistic, nosological debate—but has dramatic therapeutic 
repercussions.   Specifically, the interferon-based medications, which are useful 
in reducing new clinical attacks and brain lesions in MS, have been amply 
reported as potentiating or aggravating systemic rheumatic diseases.   Therefore, 
neurologists can play a crucial role in directing rheumatologists towards the 
appropriate diagnosis and treatment 

 First, neurologists should alert rheumatologists that not all demyelinating 
episodes are due to MS.   In the past five years, there is increasing recognition 
that the demyelinating episodes constitute a heterogeneous group of disorders, 
with distinguishing clinical, radiographic, and serological features.    For example, 
Neuromyelitis Optica/NMO can occur in patients with systemic rheumatic 
syndromes, including systemic lupus erythematosus (SLE), and Sjogren’s 
syndrome 

 A common source of consternation---for both neurologists as well as 
rheumatologist—is that the radiologists’ interpretation of white-matter lesions in 
Sjogren’s patients have an unwieldy cornucopia of causes, ranging from 
“vasculitis” to “MS”, to the diathesis of Sjogren’s”.    However, a few principles 
should apply.   First, CNS vasculitis is the rarest of the vasculitides, and will likely 
never be the cause of such lesions.   Second, neurologists can now apply the 
Barkhof MRI criteria, which have been incorporated into the revised 2005 
McDonald diagnostic criteria for MS.   The McDonald criteria incorporate the 
Barkhof criteria to serve as a MRI surrogate for the clinical requirement of lesions 
which may be “disseminated in space” The neurologist’s meticulous application 
of the Barkhof criteria, may demonstrate to rheumatologists that the distribution 
and morphologic features of such white-matter lesions are inconsistent with MS.   
It is highly likely that earlier reports in the 1980s attesting to the frequency of 
“MS” in Sjogren’s patients, did not have the benefit of utilizing such radiographic 
criteria     

The potential mechanisms of white-matter lesions not satisfying the 
Barkhof criteria are uncertain, and have been reviewed earlier in this chapter.  

 

Relationship of neurological symptoms to sicca manifestations 

 

 Both the Central Nervous System (CNS) and Peripheral Nervous System 
(PNS) manifestations may antedate emergence of glandular symptoms in up to 
50 percent of Sjogren’s patients, sometimes by up to a decade.    Even in the 
absence of prominent sicca symptoms, neurologists should be especially vigilant 
for potential emergence of Sjogren’s symptoms, especially when encountering 



neuropsychiatric manifestations, which may be prototypical of Sjogren’s patients.    
Examples of such prototypical PNS manifestations would be the larger-fiber 
ganglionopathies/sensory neuronopathies, or small-fiber neuropathies not 
occurring in a length-dependent gradient.    In some scenarios, there may be 
subtle symptoms of xerostomia and keratoconjunctivitis sicca, but such 
“glandular” manifestations may be overlooked in the context of devastating 
neuropsychiatric disease.   Examples of prototypical CNS manifestations would 
include opticospinal manifestations occurring in the context of Neuromyelitis 
Optica/NMO (see below), or demyelinating episodes not satisfying diagnostic 
criteria for Multiple Sclerosis (MS) 

 Therefore, neurologists must ruthlessly query and pursue even the 
subtlest manifestations of sicca symptoms.   It is not sufficient to merely ask 
patients, “Do you have dry eyes or dry mouth?”.   The symptomatic 
manifestations of keratoconjunctivitis sicca are protean:  patients should be 
asked about sensitivity to light, about inability to wear contact lenses.   Similarly, 
the manifestation of xerostomia may be unearthed by an increased burden of 
caries, or by complaints halitosis.    In female patients, incipient sicca symptoms 
may be heralded by vaginal dryness:  patients should be asked about recurrent 
candidiasis, or dyspareneuria.    

 In other scenarios, even a meticulous assessment for subtle sicca 
manifestations may not suggest the glandular manifestations of Sjogren’s 
syndrome.    Although such patients may be provisionally relegated as having 
“idiopathic” neuropsychiatric syndromes, there should be hypervigilant suspicion 
on longitudinal evaluation, for eventual emergence of any glandular 
manifestations.  

 Lastly, neurologists should be aware that the current American-European 
classification criteria allow for the diagnosis of Sjogren’s’ syndrome—even when 
patients lack symptoms of dry eyes or dry mouth.   In such scenarios, the 
diagnosis is facilitated by both demonstration of sialadenitis on lip biopsy, as well 
as seropositivity to anti-Ro/SS-A  and/or anti-La/SS-B autoantibodies, along with 
at least one “functional” test, which may corroborate subclinical sicca symptoms.    
Therefore, we recommend that when patients without sicca symptoms, present 
with the above prototypical PNS or CNS manifestations which are suggestive of 
Sjogren’s syndrome, that lip biopsy be performed when there is seropositivity to 
anti-Ro/SS-A or anti-La/SS-B autoantibodies.  

 In summary, the neurologist may play a crucial and gratifying role in 
diagnosing Sjogren’s syndrome, by limning the expertise to recognize 
neuropsychiatric manifestations, which may be the “footprint” of Sjogren’s 
disease, even in the absence of sicca symptoms. 

 

XVIII.  SUMMARY FOR RHEUMATOLOGISTS 



 

Sjögren’s syndrome has a wide variety of neurological manifestations ranging 

from peripheral to central signs and symptoms.  The neurologic symptoms are a 

key reason for extraglandular morbitidy in SS and patient’s assessment in their 

“quality of life”.   

 

The symptoms of peripheral neuropathy are common and correlate poorly with 

EMG measurements due to involvement of unmyelinated nerves. Also, the 

severity of symptoms is affected by the presence of “fibromyalgia” that may 

amplify “pain” signals at the level of the spinal cord or CNS.  Evidence for 

immune system involvement is more specific with respect to the dorsal root 

ganglia. Thus, the early finding of dorsal root ganglion involvement correlates 

well with the ataxic neuropathy, as does the proportionately reduced fiber 

densities in sural nerve biopsies in ataxic and painful sensory neuropathies.  

Motor peripheral neuropathies also may occur due to vasculitis or antibody 

mediated demyelination (CIPD).  

 

Therapy of neuropathies may include corticosteroids, IV-Ig, immune 

suppressant therapy including cyclophosphamide and perhaps biologic 

agents.  

 

Central nervous involvement may involve both white and grey matter. 

Vasculitis as well as thrombotic and atherosclerotic manifestations must be 



considered.  Newer MRI imaging techniques may help identify structural damage 

in the CNS and spinal cord.  Recent studies have identified a much lower 

incidence of demyelinating disease (approximately 5% or less) than was reported 

in previous years. 

 

Central sensitization (fibromyalgia) and chronic fatigue remain a challenge to 

diagnosis as assessment of therapy. Recent studies in mice demonstrate that 

changes in cytokines and adrenal-axis stress hormones strongly influence 

behavior without detectable associated change in brain structure (14, 184-186). 

This “stress” effect on memory and multi-tasking in mice also can be reproduced 

with effect of stress on healthy adults(187).  Thus, neurological symptoms in SS 

patients present a diagnostic and therapeutic challenge that bridges immune 

activity, thrombotic complications, and manifestations from local cytokine release 

or hypothalamic axis alterations that may play a role in fibromyalgia.  

 

XIX.  Speculations on the relationship of neurologic and lacrimal/salivary 

aspects of Sjogren’s syndrome 

In summary, we have a variety of neurologic manifestations resulting from 

microvasculitis due to T-cell and dendritic cells, antibody mediated mechanisms, 

hormonally related factors and the complement/coagulation pathways.  In each of 

these acquired and innate immune systems, the release of cytokines and 

chemokines is activated.  Thus, SS appears to represent an intersection of 

immune, hormonal, endocrine and exocrine function.  Each of these “immune” 



systems will influence neural function and the action of neurotransmitter on the 

end organ.   

 

Thus, we can look at the body of neurologic data in the mirror of our knowledge 

about salivary/lacrimal gland biopsies and function presented in other chapters. 

The salivary and lacrimal glands develop embryologically from the same brachial 

cleft as the brain and neural system.  Thus in a sense, the glands are “hard 

wired” to the neural system from the time of development.  The degree of 

xerostomia in patients with Sjögren’s syndrome does not correlate with degree of 

glandular destruction on biopsy (188).  Thus, the release of cytokines and other 

factors paralyzes the function of the residual glands.  It is likely that the release of 

similar factors influence the function of peripheral nerves and those in the central 

nervous system.   Thus, studies of nerve-gland function and biopsy presented in 

other chapters will need to be applied to our understanding of neurologic 

manifestations of SS. In the past, we were limited to sural or other nerve biopsies 

for evaluation of neuropathic processes.  The methods of skin biopsy stained for 

neural markers may be modified to include immune markers so that correlation 

with changes on minor salivary gland biopsies can be made. Thus, we now have 

two sites that can be safely biopsied (glandular and extraglandular)  to obtain a 

better understanding of pathogenesis and to direct therapy.  
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