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Abstract

Autoimmune rheumatic diseases have their own specific clinical presentation, and can affect multiple systems. Neurological
involvement of autoimmune rheumatic diseases may involve both the central and peripheral nervous systems. Inflamma-
tion of neural tissue, autoantibody-mediated reactions, and small vessel vasculitis may be effective in the pathogenesis of
neuropathy in autoimmune rheumatological diseases. Autoimmune rheumatic disease with pure motor neuron involvement
is very rare in the literature. The case is here presented of a 58-year-old female patient who presented with the complaints of
increasing pain and weakness in the extremities and was diagnosed with lower motor neuron disease and overlap syndrome.
The patient was treated with cyclophosphamide, pulse steroid, hydroxychloroquine and intravenous immunoglobulin. After
3 months of treatment, a significant improvement was observed in the patient's clinical complaints and laboratory parameters.
In conclusion, some patients with undiagnosed autoimmune rheumatic diseases may have neurological complaints. Clinicians

should investigate patients with such neurological complaints for autoimmune rheumatic diseases.
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Introduction

Autoimmune connective tissue diseases are characterized
by the presence of autoantibodies in the blood and chronic
inflammation of the tissues. Many tissues and organs have
autoimmunity-related microvasculitis. They can affect vari-
ous organs of the body especially the skin, joints, hemat-
opoietic system, kidneys, and nervous system. Although
rheumatic diseases are usually seen alone in a patient,
sometimes more than one rheumatic disease can be seen
simultaneously in the same patient (overlap syndrome) [1].
Systemic lupus erythematosus (SLE), rheumatoid arthritis
(RA) and Sjogren's syndrome (SS) are some of the well-
known autoimmune rheumatic diseases. Patients with these
diseases may have central and peripheral neurological
problems. Neurological involvement incidence and preva-
lence among patients with RA, primary SS and SLE vary
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greatly [2-6]. Although the etiology of rheumatic diseases
and neurological diseases is multifactorial, autoimmunity
plays a role in the etiology of both disease groups. For this
reason, some rheumatic diseases can cause problems with
the central and peripheral nervous system. Studies to eluci-
date the common etiopathogenesis have primarily focused
on autoantibodies, cytokines, chemokines and factors that
cause blood—brain barrier dysfunction, how these factors
function in the manifestation of neurological involvement in
rheumatic diseases is not fully understood [7]. It is accepted
that inflammation in the blood-brain barrier facilitates the
transfer of autoantibodies in the serum to the cerebrospinal
fluid and is one of the important causes of central nervous
system involvement in rheumatic diseases. Small vessel vas-
culitis plays an important role in affecting the central and
peripheral nervous systems [8—10]. In addition, cytokines
and chemokines play a role in neurologic involvement in
autoimmune diseases by activating Th1 and B cells [11].
Antibodies developed against antigens, such as myelin oligo-
dendrocyte glycoprotein (MOG), neurofascin 186 (NF186),
glutamate decarboxylase 65 (GADG65), have been shown to
be associated with neurological involvement in SLE [12].
In this article, a case with overlap syndome and neuro-
logical involvement is discussed. The case we present is the
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first case reported in the literature as a motor neuron disease
accompanying overlap syndrome.

Search strategy

We performed a literature search on PubMed database using
Medical Subject Headings (MeSH) Terms (“amyotrophic
lateral sclerosis” and "rheumatoid arthritis"), (“amyotrophic
lateral sclerosis” and “Sjogren's Syndrome”), (“amyo-
trophic lateral sclerosis” and "systemic lupus erythemato-
sus"), (“motor neuron disease” and "rheumatoid arthritis"),
(“motor neuron disease” and " Sjogren's Syndrome "),
(“motor neuron disease” and "systemic lupus erythemato-
sus"). We found a total of 122 English written articles on
PubMed (Fig. 1).

Papers from literature search
(n:122)

Unrelated topic
(n:112)

Articles included
n:10 (13 cases)

Fig. 1 Flowcharts of the literature search

Articles related to different subjects from our case report,
such as motor neuropathy due to drug side effects in rheu-
matic diseases and other neurodegenerative syndromes in
rheumatic diseases, were excluded from the study. Ten arti-
cles related to patients with rheumatoid arthritis or Sjogren’s
syndrome or systemic lupus erythematosus as well as motor
neuron disease or amyotrophic lateral sclerosis (ALS) were
included in our study. Information about 13 cases reported
in a total of 10 articles is presented in Table 1.

Case report

A 58-year-old female patient presented with the complaints
of increasing pain and weakness in the extremities, which
had been ongoing for 1 year. From the patient history, it
was learned that there had been a diagnosis of seroposi-
tive rheumatoid arthritis 7 years previously according to
the ACR/EULAR 2010 rheumatoid arthritis classification
criteria [22]. For 7 years, the patient had been using metho-
trexate 15 mg/week regularly and methylprednisolone 8 mg/
day irregularly. She had no complaints other than occasional
arthralgia The patient's medical history revealed weakness,
fatigue, photosensitivity, dry mouth and eyes for the last six
months.

The patient had experienced difficulty while walking for
last three months. In the physical examination, there were no
signs of arthritis. A photosensitive rash was detected on the
face and neck. Both hand and wrist movements were within
normal limits but minimally painful. Left shoulder abduction
was painful and limited to 90 degrees. Muscle atrophy and
weakness were detected in both shoulder girdles, bilateral
thenar, hypothenar, and interosseous muscles in the hands

Table 1 Clinical information of 13 patients with motor neuron disease and the case we presented

Refence number Publication year Age Gender Motor neuron Rheumatic disease ~ Follow-up after Results
disease diagnosis of motor
neuron disease
(months)
13 1989 53,29,39 F/M/F  ALS/ALS/ALS RA/RA/RA 48/20/36 Exitus/Exitus/Exitus
14,15 1992,1993 48 F ALS SLE 24 Alive
16 2000 66 F ALS RA ? ?
17 2002 61 F ALS SLE 11 Alive
18 2004 27 F ALS SLE 36 Alive
19 2006 68 F ALS RA 2 Alive
20 2008 59/52 F/F Upper motor neuron  Sjogren’s syndrome 8/7 Alive/Alive
disease
6 2011 65,74 F/F ALS/ALS RA/RA 70/? Exitus/alive
21 2020 42 F Lower motor neuron  Sjogren’s syndrome 2 Exitus
disease
Present case 58 F Lower motor neuron  Overlap syndrome 6 Alive

disease
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(Figs. 2, 3). In the neurological assessment, bilateral deep
tendon reflexes could not be obtained in the upper extremi-
ties, and were bilaterally hypoactive in the lower extremities.
No pathological reflex was detected. Gower’s sign indicating
proximal muscle weakness was detected. Sensory examina-
tions of the extremities and examination of the cranial nerves
were normal.

Laboratory findings were as follows: white blood cell
(WBC(C)1480/mL (4.5 to 11.0x 109/L); lymphocytes 630/mL
(42.9%); neutrophils 570/mL (38.4%); hemoglobin (Hgb):
12.5 g/dL; mean corpuscular volume (MCV): 89.2; mean
corpuscular hemoglobin (MCH): 28.7 picograms/per cell;
PLT: 304.000/mL; Urea: 28 mg/d; creatinine: 0.44 mg/dL;
eGFR: 112; AST: 16 U/L; ALT: 41 U/L; creatine kinase
(CK): 44 U/L; CRP: 9 mg/L (0-5 mg/L); erythrocyte sedi-
mentation rate (ESR): 43 mm/h, rheumatoid factor: 69.7 IU/
ml (0-15); Anti- Cyclic Citrullinated Peptide: >200 U/ml,
antiphospholipid antibodies: negative, and C3c: 1.0 g/L
(0.9-1.8), C4: 0.2 g/L ( 0.1-0.4). Urinalysis showed no path-
ological findings. The random urinary protein-to-creatinine
ratio was 97 mg/g (<200).

The immunological test results showed signs of auto-
immune disease, including antinuclear antibodies (ANA)
1:1000 (+ 3) positive antinuclear antibodies with homog-
enous granular pattern, Anti-ds DNA-ELISA: 256 (< 100),
Anti-SS-A:+2, Anti-Ro-52 +, and Anti-SS-B: negative.

The serology tests results for viruses were negative.
COVID-19 reverse transcription polymerase chain reaction
(RT-PCR) with nasopharyngeal swab was negative.

Radiological examination revealed changes due to rheu-
matoid arthritis (Fig. 4). Abdominal ultrasonography, thorax
computed tomography and transesophageal echocardiogra-
phy revealed no pathological findings.

Fig.2 Physical examination showed a photosensitive lupus rash on
the neck and muscle atrophy in both shoulder girdles

Fig. 3 Bilateral thenar hypothenar and interosseous atrophy of the
hands can be seen

In the cranial MR examination, gliotic changes consistent
with the patient’s age were observed. Bilateral deltoid mus-
cle atrophy was detected in the shoulder MRI examination.
No pathological findings were detected on cervical, lumbar,
and brachial plexus MRI.

Electroneuromyography (ENMG) revealed normal
sensory and motor nerve conduction studies. Spontane-
ous activity potentials were observed in bilateral triceps,
tibialis anterior, and rectus femoris muscles. Chronic neu-
rogenic motor unit potential (MUP) changes, giant MUPs
and widespread MUP loss were detected in muscles. These

Fig.4 Joint space narrowing can be seen in the carpal bones and
proximal interphalangeal joints, with subluxation in the 5th metacar-
pophalangeal joint of the left hand. Periarticular osteoporosis can be
seen in the metacarpophalangeal and carpometacarpal joints
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EMG findings were consistent with diffuse anterior horn
motor neuron involvement.

The Schirmer test results for the right and left eye were
5 mm. Salivary gland biopsy showed periductal localized
lymphoid aggregates (> 50 lymphocytes in one focus) in
two areas, which was evaluated as Chisholm—Mason grade
3.

The patient was diagnosed with RA according to the
ACR/EULAR 2010 rheumatoid arthritis classification
criteria [22] (> 6 points: 4-10 small joints; 3 points: high
positive RF or high positive ACPA; 3 points, duration of
symptoms longer than 6 weeks; 1 point).

SLE was diagnosed by obtaining a total of 6 points
from the 17 criteria defined by The Systemic Lupus Inter-
national Collaborating Clinics (SLICC) group, 3 clinical
(arthritis, leukopenia, photosensitive lupus rash) and 3
laboratory (ANA, Anti-DNA bodies, low complement)
points. According to these criteria, at least 4 points should
be obtained for the diagnosis of SLE [23]. The patient was
also diagnosed with Sjogren’s syndrome (Anti-SS-A:3,
salivary gland biopsy:3) according to the 2016 American
College of Rheumatology/European League Against Rheu-
matism Classification Criteria [24]. The patient with three
simultaneous rheumatic diseases was accepted as overlap
syndrome.

The musculoskeletal system findings of the patient with
a diagnosis of rheumatoid arthritis, SLE, and Sjogren’s
syndrome were found to be compatible with anterior horn
motor neuron disease. The patient was treated with cyclo-
phosphamide (500 mg intravenously every 15 days for a
total of 6 times), pulse steroid (1000 mg of methylpred-
nisolone for 3 days), hydroxychloroquine (200 mg/day),
and intravenous immunoglobulin (0.4 g/kg/day for 5 days,
repeated 3 times). After 3 months of treatment, a signifi-
cant improvement was observed in the patient’s clinical
complaints (Table 2). Laboratory parameters including
sedimentation, CRP and Anti-ds DNA-ELISA returned to
normal limits (27 mm/h, 1 mg/L,90, respectively).

Written informed consent for publication of this report
was obtained from the patient.

Table 2 Disease activity indices at diagnosis and after 3 months of
treatment

Disease activity index =~ DAS 28-CRP ~ SLEDAI2 K  ESSDAI
Before treatment 4.82 15 21
After treatment 2.07 8 10

DAS-28-CRP The Disease Activity Score 28, SLEDAI 2 K The Sys-
temic Lupus Erythematosus Disease Activity Index 2000, ESSDAI
The EULAR Sjogren's syndrome (SS) disease activity index
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Discussion

Central and peripheral neurologic systems may be affected
in rheumatic diseases. Aseptic meningitis, cerebrovascular
disease, seizure disorder, myelopathy, cognitive dysfunc-
tion, acute confusional state are among the central nervous
system-related problems seen in autoimmune rheumatic
diseases [11]. Guillain—Barre syndrome, autonomic neu-
ropathy, mononeuropathy, myasthenia gravis, plexopathy,
polyneuropathy, axonal sensory neuropathy, acute motor
and sensory axonal neuropathy are peripheral neuropa-
thy types seen in autoimmune rheumatic diseases [11, 20,
25]. While central nervous system involvement is notewor-
thy in SLE, peripheral involvement is more prominent in
Sjogren's syndrome. In rheumatoid arthritis, the central
nervous system may be affected by rheumatoid menin-
gitis or vasculitis, and myelopathy due to cervical spine
instability may be seen [26]. Neurological involvement in
Sjogren’s syndrome is generally in the form of peripheral
and axonal sensorimotor neuropathy. Demyelinating pol-
yradiculoneuropathy, cranial neuropathy, and autonomic
neuropathy may also be seen [27].

Although the mechanism of neurological involvement
in autoimmune diseases is not fully known, it is accepted
that direct targeting of neural tissues through autoantibod-
ies, cytokines and lymphocytes may be effective in addi-
tion to autoimmune vasculopathy and coagulopathy [25,
28]. Studies have shown T cell and monocyte infiltration
in the central nervous system, immunoglobulin deposits in
motor neurons, and increased cytokines and chemokines in
the peripheral circulation [29-32]. Wang et al. compared
serum samples of 245 ALS patients with a healthy control
group. They found that serum C4 levels in ALS patients
were lower than in the healthy control group [33]. Depend-
ing on the understanding of the role of the immune system
in motor neuron diseases and the developments in drug
technology, some studies investigating the effectiveness
of immune modulator biological agents in the treatment
of motor neuron disease have started [34, 35].

ALS is the most common and best known of the motor
neuron diseases and its incidence is 3-5 per 100,000.
It is a progressive paralytic disease and patients often
die within a few years of diagnosis [36]. Poliomyelitis,
genetic—familial diseases, such as spinal muscular atrophy
and hereditary spastic paraparesis, are other types of motor
neuron disease [37]. It is typical for patients with motor
neuron disease to have progressive muscle weakness with-
out sensory deficits. ALS is a neurodegenerative disease
with both upper and lower motor neuron manifestations.
Increased deep tendon reflexes and the presence of patho-
logical reflexes are seen in patients. Complaints such as
difficulty in speaking and swallowing due to cranial nerve
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involvement are also expected. In the current case, there
was no clinical finding of upper motor neuron involve-
ment, and no pathology was found in the upper motor
neuron regions in the cranial and cervical MRI examina-
tions. Few cases with ALS-SLE coexistence and ALS-
RA coexixstence have been reported in the literature.
(Table 1). In Sjogren's syndrome, cases with upper motor
neuron involvement without lower motor neuron findings
have been reported [20, 25]. Yang et al. recently reported
rapidly progressive motor neuron disease in a patient with
Sjogren's syndrome. The patient did not respond to treat-
ment and died [21]. In a study reported by Seeliger et al.,
184 patients with polyneuropathy associated with limb
weakness were evaluated for Sjogren's syndrome (ACR-
EULAR classification criteria), and Sjogren's syndrome
was determined in 44 patients [38]. This association is
important in terms of showing the role played by auto-
immunity in the etiology of neuropathy. Patients with
Neuro-Sjogren often present with axonal and or demy-
elinating damage [38]. The interesting aspect of the cur-
rent case was that there was only anterior horn motor neu-
ron involvement without sensorimotor or demyelinating
involvement. ALS is the most well-known anterior horn
motor neuron disease. In addition, the absence of upper
motor neuron type findings and good response to immu-
nosuppressive therapy are not expected features of ALS.
In the case presented here, there were no upper motor neu-
ron findings and spinal cord MRI revealed no findings of
myelitis. The patient received pulse corticosteroids, intra-
venous immunoglobulins, and immunosuppressant treat-
ment. IVIG treatment shows its effect by suppressing the
effect of opsonin, neutralizing cytokines and decreasing
antibody production [39]. The clinical findings of the cur-
rent patient improved with immunosuppressive therapy.

Conclusion

In patients with autoimmune rheumatism, extremity weak-
ness and muscle atrophy develop due to non-use, but the
presence of fasciculation and disproportionate muscle
atrophy in particular should suggest motor neuron dis-
ease. Although neurological findings developed after the
diagnosis of autoimmune rheumatic disease in the cur-
rent patient, it is known that some patients with autoim-
mune rheumatic diseases first present at neurology clinics
with neurological symptoms. It is important to investi-
gate patients with such neurological complaints in terms
of autoimmune rheumatic diseases. In suspicious cases,
neurological examination and nerve conduction studies
should be performed.
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