Nervous system involvement in Sjogren’s syndrome
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History

The first report of neurological manifestations in Sjogren”s syndrome (SS) is attributed to Henrik
Sjogren himself, who in his monograph described a patient with bilateral facial paresis and transient
sensory changes of the cornea and skin of the face indicating the involvement of both the seventh
and the fifth cranial nerves (1). Due to the lack of other signs of brain stem involvement, these
neurological symptoms and signs were most likely secondary to the involvement of the peripheral
nervous system (PNS), but a central etiology can not be excluded. The first definite case of central
nervous system (CNS) SS was described in 1938 by Sheldon (2) whose patient suffered from mental
changes of delusional type and epileptic seizures.

Peripheral nervous system involvement

The prevalence of peripheral neuropathy in SS ranges from 10% to 50% (3). This wide range may
have several explanations. First, distinction has not always been made between clinically manifest
peripheral neuropathy and minimal electrophysiological alterations in the absence of clinical symp-
toms. Second, confounding variables, i.e. clinical conditions or accompanying diseases, which may
contribute to neuropathy, have usually not been identified. The existence of many diagnostic criteria
for SS makes the comparative assessment of the exact prevalence of PNS complications in SS
difficult (3). Finally, the racial and immunogenetic background of the patient may affect her
susceptibility to PNS manifestations (4).

The clinical spectrum of PNS involvement is diverse. It includes distal symmetric
polyneuropathy, sensory neuronopathy, mononeuropathy (multiplex), autonomic neuropathy and
various combinations of these disorders. The existence of different types of neuropathies indicates
that different underlying pathogenic mechanisms may be of importance.

Patients with distal symmetric neuropathy may have distal sensory or sensorimotor polyneuro-
pathies (3,5). The distal sensory and symmetrical neuropathy is the most common peripheral
neuropathy in SS (6). In most of the patients this neuropathy begins with sensory symptoms such
as paresthesia (”asleep or prickling numbness”™) of the feet. The onset is typically insidious and the
course slowly progressive, leading to mild to moderate degrees of symptoms and deficits. Neuro-
physiological studies show distal symmetrical loss of sensory axons and, to a lesser extent, motor
fibres (Figure 1). In 15% of cases, exclusively sensory asymmetrical axonal loss may occur (6).
Symptomatic treatment includes the use of tricyclic antidepressants. In SS venlafaxine may be more
appropriate than amitriptyline, because it has less anticholinergic side effects.

Vasculitis may be the most common cause for the mild distal axonal polyneuropathy in SS
because up to one third of the cases with cutaneous vasculitis develop at least mild axonal
polyneuropathic changes. This has been supported by Mellgren et al (6), who found vasculitic
changes in sural nerve biopsies from such patients. True necrotising vasculitis seems to be rare, but
small vessels in the endoneurium show microangiopathic changes and perivascular inflammation (3).
Patients with subacute distal symmetrical polyneuropathy should not be given immunosuppressive
treatment until vasculitis has been confirmed, usually with a biopsy (5). The initial symptoms
suggesting vasculitic neuropathy include acute proximal deep aching pain that typically is poorly
localized. Burning cutaneous pain or tingling sensations are also common, but these symptoms as
well as numbness and weakness typically develop over several hours or days (5).



Figure 1. This electroneuromyograph demonstrates a polyphasic motor unit potential with a satellite potential (marked
with an arrow) indicating regenerated axonal damage.

SS is the only connective tissue disease associated with sensory neuronopathy or pure sensory
neuropathy (3,5,7,8). This is also the best-characterized paraneoplastic peripheral nerve disorder,
usually associated with the small cell carcinoma of the lung. The symptoms in SS patients are
dominated by loss of kinesthetic sensibility with gait ataxia, pseudoatethosis and dramatic
difficulties in position sense and ability to locate the limbs in space (8). It is frequently associated
with Adie syndrome (8,9) (tonic pupil), trigeminal nerve involvement and autonomic neuropathy.
The sensory involvement may be symmetric or asymmetric. In some cases there is a discrepancy in
the distribution of symptoms between arms and legs. On examination, the signs are predominantly
related to the loss of large sensory fiber function, with a decreased appreciation of vibration and
joint position. Alterations in pain and temperature sensation are less prominent. Reflexes are
generally absent or depressed in affected limbs. Muscle strength is always normal unless impaired
by sensory ataxia. The clinical course is variable: the onset is commonly indolent but may be acute
and the condition may stabilize or even improve over time. Nerve conduction studies reveal low-
amplitude or absent sensory nerve action potentials with normal conduction in the motor nerves.
Unlike carcinomatous sensory neuronopathy, where the cerebrospinal fluid (CSF) analysis usually
shows elevation of protein and pleocytosis, CSF in sensory neuronopathy associated with SS is
normal (8). Immunosuppressive treatment is often used although the benefit of such therapy has not
been established (5). Cessation of progression and functional improvement can occur in patients,
who do not receive any drug therapy.

Sensory neuronopathy in SS seems to be caused by a dorsal root ganglionitis. Biopsies of dorsal
root ganglia have revealed lymphocytic T-cell infiltrates with degeneration and loss of dorsal root
ganglion neurons (8) (Figure 2). Electrophysiological studies of the trigeminofacial and trigemino-
trigeminal reflexes in patients with trigeminal nerve involvement suggest that the lesion involves
damage to the neurons of the gasserian ganglia rather than the trigeminal axons (10). Because of the



close association of Adie syndrome with sensory neuronopathy, the ciliary ganglion is probably
also involved in the pathogenesis (9). The presence of anti-dorsal root ganglion neuron antibodies in
a Japanese SS patient with dorsal root ganglionitis (11) and the detection of antineuronal antibodies
in the sera of 6 of 11 SS patients with major neurologic complications (12) suggests that this
disorder may also be mediated by humoral autoimmunity.

Figure 2. A thoracic dorsal root ganglion, which showed loss of neurons and clusters of mononuclear cells in routine
haematoxylin-eosin stained section (not shown), has in this section been stained with immunofluorescence method for
T lymphocytes (Leu-4, pan-T). T lymphocytes form small infiltrates. Some individual T lymphocytes in such
infiltrates have been marked with black arrows. These T lymphocytes are in close contact with local dorsal root
ganglion neurons, two of which have been marked (N1 and N2). (From: Griffin JW, Cornblath DR, Alexander E,
Campbell J, Low PA, Bird S, Feldman EL: Ataxic sensory neuropathy and dorsal root ganglionitis associated with
Sjogren’s syndrome. Ann Neurol 27:304-315, 1990).

Mononeuropathy includes patients with cranial neuropathies, mononeuropathy multiplex and
compression neuropathies. The best known cranial neuropathy in SS and other connective tissue
disorders is trigeminal sensory neuropathy, which is characterized by slowly progressive unilateral
or bilateral numbness of the face, often associated with paresthesias and pain. In a recent Japanese
study of 21 primary SS patients, trigeminal neuropathy was observed in 8 (38%) (4). In a Finnish
study of 48 primary SS patients only 2 (4%) were found to have trigeminal neuropathy (13). None
of 46 SS patients reported by Gemignani et al (3) from Italy had any cranial neuropathy or
mononeuropathy multiplex. Trigeminal sensory neuropathy does not generally indicate the need to
initiate immunosuppressive therapy (5). The other cranial neuropathies reported in SS include optic
neuropathy (13,14), facial paresis (1) and eighth nerve disorder (15). A study of 30 SS patients by
Tumiati et al (15) demonstrated a sensorineural hearing loss in 14 patients (46%). Nine of the 14
patients who had SS and sensorineural hearing loss (64%) had anticardiolipin antibodies compared
with only 3 controls, suggesting that disturbances of humoral immunity may be associated with
eighth nerve disorder in SS.

Mononeuropathy multiplex is usually considered to be rare in SS(3). In a study by Tajima et al.,
however, it was reported to occur in 24% of patients (4). It may affect peroneal, sural, tibial, ulnar,
median or radial nerve. Also multiple cranial neuropathies have been described in SS (16). It is
important to diagnose mononeuropathy multiplex, because it is usually caused by vasculitis in a
patient with known SS. If electroneuromyography (ENMG) verifies a multifocal axon loss, a pre-
sumptive diagnosis of vasculitic neuropathy can be made confidently enough without nerve biopsy
to commence immunosuppressive treatment (5).

Up to 20% of patients with SS may have a compression neuropathy, usually the carpal tunnel
syndrome (5). In ENMG, the sensory and motor latencies are prolonged, which contrasts to the
findings of axon loss in neuropathies caused by vasculitis.



Autonomic neuropathy has been reported as an isolated neurological manifestation of SS (17) and
as an additional feature in patients with sensory neuronopathy (8,15). In a Japanese study of 21
primary SS patients, pandysautonomy was recognized in 2 (4). Mandl et al. showed in their study
of 19 patients that the disturbances of parasympathetic nerves are associated with primary SS (18).
It is possible that in some cases only vagal (tenth cranial) nerve is affected. Especially in association
with sensory neuronopathy, a parasympathetic ganglionitis can be tentatively suggested as a
pathogenetic mechanism in this disorder.

The recent report by Grant et al. from Mayo Clinic suggests that peripheral neuropathy and
isolated sicca complex form a distinctive syndrome in which neuropathy is the presenting feature
and the clinical features of rheumatologic disease are usually absent (7). Their report was based on
retrospective study of 54 patients with peripheral neuropathy and sicca complex. The neuropathy
was usually chronic and sensory, with variable large- and small-fiber deficits, and due to
inflammatory polyganglionopathy in a significant proportion. Subclinical autonomic dysfunction
was also common in these patients. Furthermore, some patients presented with a clinical picture of
chronic inflammatory demyelinating polyneuropathy. Of note was also the exceptionally low rate of
serologic abnormalities, such as polyclonal hypergammaglobulinemia and autoantibodies to SS-A/Ro
and SS-B/La, compared with published series of SS. This study was supported by the findings of
van Dijk et al. who found SS in 3 out of 65 patients with chronic idiopathic axonal polyneuropathy
(19). Both of these studies broaden the spectrum of SS and prompt the exclusion of SS in patients
with idiopathic axonal polyneuropathy.

Central nervous system involvement

The detailed clinical and immunopathological studies by Alexander et al. from Johns Hopkins have
focused the attention to CNS complications in SS. Following the initial discovery of serious
progressive focal CNS disease in a small group of SS index patients (20), they have estimated that
approximately 20-25% of highly selected SS patients referred to their tertiary referral center have
CNS disease(14).

CNS involvement in SS can affect both the brain and spinal cord. Involvement of the brain can
cause focal or diffuse neurologic abnormalities. Focal deficits include motor or sensory hemiparesis,
aphasia/dysarthria, absence or psychomotor seizures, extrapyramidal disorders or brain stem and
cerebellar involvement (14). Diffuse manifestations include subacute or acute encephalopathy,
recurrent aseptic meningitis, cognitive dysfunction and dementia (14). Affective disturbances,
especially anxiety and panic attacks, are the most common psychiatric abnormalities; psychosis, on
the other hand, is rare (14). Spinal cord involvement can manifest as transverse myelitis, chronic
progressive myelitis, Brown-Sequard syndrome, neurogenic bladder or lower motor neuron disease
(14,21). Of special interest is a multiple sclerosis (MS)-like syndrome, which was originally
described in 1961 by Atwood and Poser (16). In these patients, the clinical findings, electro-
physiological results, CSF parameters and findings in brain magnetic resonance imaging (MRI) scans
are indistinguishable from those observed in MS (Figures 3 and 4). Epidemiological studies, how-
ever, have suggested that SS is not more common among patients with MS than in the general
population (22).

There is not any consensus as to the treatment of CNS manifestations of SS. In SS patients with
mild CNS involvement a conservative approach seems to be warranted. For those patients, however,
who present with progressive clinical neurologic dysfunction and who have objective findings of
active CNS disease (i.e. MRI or CSF abnormalities) more drastic measures are appropriate. Pulse
intravenous corticosteroids and intravenous pulse cyclophosphamide therapy have been used with
variable success (14). Azathioprine has not been effective in the treatment of CNS-SS. The indica-



tions for the treatment of nonfocal CNS disease, like cognitive dysfunction, are less clear. There are
reports of successfully treated dementia in CNS-SS (14).

From a pathogenic point of view, CNS-SS is an inflammatory disorder secondary to a mono-
nuclear small vessel cerebral vasculopathy. Breach of the blood brain barrier by B lymphocytes or
plasma cells takes place leading to intrathecal synthesis of 1gG. CSF analysis in active CNS-SS may
show a reactive pleocytosis, elevated IgG indices and oligoclonal bands (23). Brain MRI scans from
these patients have demonstrated multiple small regions of increased signal intensity on T2 and
proton density-weighted images in the periventricular or subcortical white matter consistent with
demyelination (14). Furthermore, histopathology of cerebral tissue has shown mononuclear peri-
vascular/ vascular inflammatory infiltrates suggesting a disruption of the blood brain barrier of small
cerebral blood vessels. There is evidence that the up-regulation of tumor necrosis factor _ synthesis
by circulating peripheral blood mononuclear cells, which may infiltrate the perivascular spaces and
blood vessel walls in CNS-SS, can contribute to the immunopathogenesis of the more severe (i.e.
focal) CNS disease in genetically susceptible individuals with HLA-DR3/DR4 (23).

Figure 3. Magnetic resonance image of a patient with Sjogren’s syndrome, demonstrating enhanced areas of lesions
(arrows) in right occipital and periventricular areas and left parietal and frontal areas (from: Alexander E, Provost TT:
Sjogren’s syndrome. Association of cutaneous vasculitis with central nervous system disease. Arch Dermatol 123:801-
810, 1987).
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Figure 4. Agarose gel electrophoresis of cerebrospinal fluid (CSF) of patients with Sjogren’s syndrome. Lane 1, patient
with two IgG oligoclonal bands (arrowhead). Lane 2, patient with five 1gG oligoclonal bands. Lanes 3-6, effect of
corticosteroid therapy on five original 1gG oligoclonal bands demonstrated in lane 2. Lane 7, CSF from a normal
control. Lane 8 (control), CSF from a patient with multiple sclerosis, demonstrating at least four 19gG oligoclonal
bands. Lane 9 (control), serum from a patient with multiple myeloma (two 1gG oligoclonal bands, arrowheads) (from:
Alexander E, Provost TT: Sjogren’s syndrome. Association of cutaneous vasculitis with central nervous system
disease. Arch Dermatol 123:801-810, 1987).

Two studies have demonstrated that patients with either definite or probable SS have an equal
frequency of more severe and less severe CNS disease (13,24). Like the report by Grant et al (7) on
PNS complications associated with sicca complex, the results of these studies suggest that the
severity of involvement of the autoimmune exocrinopathy in SS may not necessarily parallel the
presence or severity of neurological complications. These findings warrant the exclusion of SS in
case of idiopathic focal or diffuse CNS dysfunction. It is interesting from the pathogenetic point of
view that neuronal cells of the PNS and CNS are subjected to autoimmune inflammation. In addition
to the above characterized neurological manifestations, the involvement of the neuronal system may
have other important consequences for neuronal regulation of the various tissues and organs, their
neurotrophic support and disclosure/increased presentation of potential neuronal autoantigens.
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