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Recurrent cerebral infarctions are extremely rare in patients with primary Sjdgren
syndrome. We report a 66-year-old woman who was admitted to our hospital due to
acute cerebral infarction with exacerbation of dysphagia and right-sided hemiplegia as
the main symptoms. In the past 3 months, she had developed cerebral infarction twice,
even though she had no risk factors for atherosclerosis. She was eventually diagnosed
with primary Sjégren syndrome based on a long history of dryness of the eyes and mouth,
positive anti-Ro(SSA) antibodies, and the findings of a labial salivary gland biopsy. The
response to pulse methylprednisolone therapy after recurrent cerebral infarctions was
poor. Thus we consider primary Sjogren syndrome patients with central nervous system
involvement should be treated as soon as possible.

Keywords: primary Sjégren syndrome, cerebral infarctions, central nervous system, anti-Ro(SSA) antibodies,
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INTRODUCTION

Sjogren syndrome is a chronic, systemic autoimmune disorder characterized by lymphocytic
infiltration of the exocrine glands (1). The condition can occur as a primary disease or be secondary
to another connective tissue disease. Sjogren syndrome mainly involves the salivary and lacrimal
glands, but can also affect other exocrine glands, organs, and systems (2), including the peripheral
and central nervous systems (3). Central nervous system involvement is a rare complication of
primary Sjogren syndrome (4) that is manifested by a variety of symptoms such as migraine,
seizures, dementia, psychiatric disturbances, and cognitive dysfunction (5, 6). Thus far, recurrent
strokes as a complication of primary Sjégren syndrome have not been reported. Here, we report
an extremely rare case of recurrent strokes associated with primary Sjégren syndrome in a female
patient.

BACKGROUND

The patient was a 66-year-old woman. In September 2017, she had an episode of aphasia and
right-sided hemiplegia, which was suggestive of a stroke. She therefore underwent magnetic
resonance imaging (MRI) of the brain, which revealed a lacunar infarction in the right and left pons
and the left insular white matter (Figures 1A,B). She was diagnosed with cerebral infarction and
treated with butylphthalide, aspirin, and atorvastatin calcium for 2 weeks. After the treatment, she
regained the ability to walk by herself and her speech improved. However, in November 2017, she
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again developed cerebral infarction, which manifested as
dysphagia, and urinary and defecation disorders. She was
hospitalized again, and as before, underwent routine treatment
for cerebral infarction. A brain MRI after the second episode
showed new infarct lesions in the right pons and the
left putamen (Figures 1C,D). Furthermore, brain magnetic
resonance angiography (MRA) showed a minor stenosis in
the right middle cerebral artery, which did not explain the
infarct sites (Figures 1E,F). Moreover, this time, the patient
responded poorly to treatment with butylphthalide, aspirin, and
atorvastatin. At 1 month after the second episode, she was
brought to our neurology clinic due to exacerbation of dysphagia,
right-sided hemiplegia, and altered mental status. On physical
examination, she appeared lethargic, and disoriented to person,
place, and time. She was unable to follow commands, and had
right-sided gaze palsy and right-sided spastic hemiparesis. A
brain MRI at our clinic showed more ischemic lesions in the
right and left cerebellar hemispheres, pons, and frontal and
temporal lobes, the left basal ganglia, and the right thalamus
(Figures 2A,B).

The patient had no history of hypertension, diabetes,
hyperlipidemia, coronary disease, or smoking or drinking.
Significantly, the patient had dryness of the eyes and mouth since
many years. On admission to our hospital, her blood pressure was
132/67 mmHg. A physical examination showed hemiplegia and
hypertonia of the right limbs. The Babinski reflex was bilaterally
positive. The remaining neurological examination could not be
performed as the patient was not cooperative. In addition, there
was edema of both lower limbs and bilateral pigmentation of
the skin overlying the tibia. There were no obvious abnormities
of the teeth. Serological examinations revealed positive anti-
Ro(SSA) antibodies, and anti-nuclear antibodies at a titer of
1:3,200. The other laboratory results were as follows: anti-
B2-glycoprotein antibodies, 152 RU/mL (normal range, 0-20
RU/mL); protein S activity, 52.9% (normal range, 60.0-130.0%);
immunoglobulin G (IgG), 14.5 g/L (normal range, 7.0-17.00 g/L);
and C-reactive protein, 29.50 mg/L (normal range, 0-3.5 mg/L).
Thromboelastography revealed that the patient was sensitive
to aspirin and clopidogrel. After obtaining written informed
consent, we performed a lumbar puncture. The intracranial
pressure was 125 mmH;O (normal range, 80-180 mmH,O). The
cerebrospinal fluid study yielded the following findings: protein,
2.54 g/L (normal range, 0.15-0.45 g/L); IgG, 745 mg/L (normal
range, 10-40 mg/L); and glucose, 2.1 mmol/L (normal range, 2.3—
4.1 mmol/L). Oligoclonal bands were negative in both serum and
cerebrospinal fluid. A brain MRA examination after admission
to our hospital showed multiple stenoses in the right anterior
cerebral artery, right middle cerebral artery, distal branch of
the left middle cerebral artery, right and left posterior cerebral
arteries, and basilar artery (Figures 2E,F), which is obviously
different from the findings of the previous MRA. A repeat brain
MRI after admission in our hospital (Figures 2C,D) revealed
patchy foci of infarction in the right and left thalamus, cerebellar
hemispheres, and pons, the right frontotemporal lobe, and the
left basal ganglia. When compared to the previous MRI scans, the
current examination clearly showed the progression of cerebral
arterial stenosis. Considering the prolonged history of dry eyes

and mouth combined with the examination findings, we highly
suspected a diagnosis of primary Sjogren syndrome. Thus, after
obtaining the consent of her family, we took a biopsy specimen
from a minor labial salivary gland. Several lymphocytic foci
were observed in the biopsy specimen (Figures 3). According to
the 2012 American College of Rheumatology criteria 5 (7), the
patient was diagnosed with primary Sjégren syndrome.

During hospitalization, the patient did not have
symptoms of dyspnea; however, her D-dimer level was
5,773.0 ng/L (normal range, 0-232 pg/L), with a PaO,
of 69mmHg (normal range, 83-108 mmHg) and a PaCO,
of 34mmHg (normal range, 35-48 mmHg). Pulmonary
computed tomographic angiography revealed emboli in the
main pulmonary artery and a small branch of the right
pulmonary artery, which was consistent with a diagnosis
of pulmonary embolism. Additionally, multiple venous
thromboses were found in both her lower extremities on
ultrasonography.

Pulse methylprednisolone therapy was administered after the
diagnosis of primary Sjogren syndrome with central nervous
system involvement was established. Methylprednisolone
was initially administered at a dose of 1,000 mg/day for
3 days, and then, the dose was reduced by half every 3
days. She was discharged on oral maintenance therapy with
prednisolone acetate 80 mg/day. During hospitalization,
she was also treated with cyclophosphamide 100 mg/day.
Due to the pulmonary embolism and venous thrombosis in
the lower limbs, she was treated with low-dose heparin for
20 days during hospitalization, followed by warfarin after
discharge. After 1 month, the patients clinical symptoms
were not better, but the anti-Ro(SSA) antibodies and anti-
B2-glycoprotein antibodies were negative, and the imaging
showed no significant progress. So to some extent, the
effect of hormone immunotherapy was not significant
but immunotherapy also prevented the progression of the
disease.

DISCUSSION

Sjogren syndrome is a systemic autoimmune disease
characterized by keratoconjunctivitis sicca (dry eyes) and
xerostomia (dry mouth) (8). This disease predominantly affects
middle-aged women but can also occur in children, men, and
the elderly (9, 10). When primary Sjogren syndrome involves
the nervous system, it results in a wide spectrum of neurological
manifestations. Central nervous system involvement in Sjogren
syndrome is manifested by multiple sclerosis-like symptoms,
including acute and chronic myelopathies, as well as by
more diverse entities, such as cognitive dysfunction, subacute
aseptic meningitis, encephalopathy, psychiatric symptoms,
chorea, and seizure (11). The prevalence of primary Sjogren
syndrome with central nervous system involvement varies
widely from 10 to 67.5% (6, 11), as currently, the prevalence
rate of this condition cannot be reliably estimated. Upon
reviewing the literature on Sjogren syndrome with central
nervous system involvement from 1960 to 2014, we found
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FIGURE 1 | Imageological changes before admission. Diffusion-weighted imaging (DWI) performed in September 2017 showed hyperintense areas in the (A) right
and left pons and (B) left insular cortex. DWI performed in November 2017 showed hyperintense areas in the (C) right pons and (D) left putamen. Magnetic resonance
angiography performed in November 2017 showed (E, F) mild stenosis in the right middle cerebral artery.

nine cases of stroke (12-15) and two cases of transient
ischemic attacks (16, 17). However, none of the above cases
involved recurrent strokes. Therefore, we concluded that
stroke is an uncommon manifestation of Sjégren syndrome,
and recurrent strokes are an even rarer manifestation. Thus,
it is meaningful to report this case of a female patient who

experienced recurrent strokes associated with primary Sjogren
syndrome.

In our literature review, we also found two case reports
of patients who had primary Sjogren syndrome and brain
tissue damage. Yang et al. reported the case of a female
patient with a 2-year history of primary Sjogren syndrome;
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cerebral arteries.

FIGURE 2 | Imageological changes after admission. Diffusion-weighted imaging (DWI) performed after admission to our hospital in December 2017 showed multiple
scattered hyperintense areas in the (A) right and left cerebellar hemispheres and (B) the left basal ganglia and right frontal and temporal lobes. Repeat DWI after 8
days showed multiple scattered hyperintense areas (C, D) near the lateral ventricles. Magnetic resonance angiography performed at the same time showed multiple
stenoses in the (E) right anterior cerebral artery, right middle cerebral artery, and distal branch of the left middle cerebral artery, and (F) the right and left posterior

she underwent systemic treatment after being diagnosed
with the condition, but subsequently presented with sudden
cerebral infarction in the left basal ganglia and parietal and
occipital lobes (14). Niu et al. (18) reported the case of a
51-year-old woman who exhibited dizziness, slurred speech,

and hemiplegia, and was eventually diagnosed with primary
Sjogren syndrome. Her brain MRI revealed bilateral and
symmetrical lesions in the basal ganglia, corona radiata, and
corpus callosum. Neither patient had a history of hypertension,
diabetes, hyperlipidemia, coronary heart disease, smoking, or
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FIGURE 3 | Minor labial salivary gland biopsy. Lymphocytic foci were found in
the salivary gland tissue under 200 times microscope. The total area of the
glands was 4 mm?2 (hematoxylin and eosin).

drinking. Anti-Ro(SSA) antibodies were positive in both patients,
and both patients showed an excellent response to hormone
immunotherapy.

Like the above patients, our patient too tested positive for
anti-Ro(SSA) antibodies. A strong correlation has been found
between the presence of anti-Ro(SSA) antibodies and vasculitis
in patients with primary Sjogren syndrome (15). Anti-Ro(SSA)
antibodies are postulated to play a crucial role in the process
of mediating or potentiating vascular injury in patients with
Sjogren syndrome with central nervous system involvement
(19). Alexander (20) suggested that inflammatory vasculopathy
underlies the pathogenesis of this condition. Therefore, we
think that anti-Ro(SSA) antibodies may mediate and potentiate
inflammatory vasculopathy and eventually lead to severe vascular
stenosis. The differences between the two MRA examinations
(Figures 1E,F and 2E,F) in the present case report show the rapid
progression of the disease in our patient.

The patients in the above two case reports did not have a
history of venous or arterial embolism and did not test positive
for anti-B2-glycoprotein antibodies. In contrast, our patient had
a high level of anti-p2-glycoprotein antibodies and developed
pulmonary embolism as well as multiple venous thromboses in
both lower extremities. Anti-pB2-glycoprotein antibodies often
bind B2-glycoprotein I (B2GPI), which is a plasma protein
that interacts with negatively charged phospholipids (21).
Patients with anti-B2GPI antibodies may develop recurrent
thromboembolism more easily than patients without these
antibodies. Laplante et al. have proposed a potential mechanism
for this finding. These authors think that antiphospholipid
antibodies enhance tissue-factor expression by leukocytes and
augment the adhesion of leukocytes to the arterial endothelium,
thereby triggering embolic events (22). Therefore, we think that
the recurrent cerebral infarctions in our patient are the result of
a combination of vascular inflammatory injury and thrombosis.

To some extent, it may be more difficult to treat primary Sjogren
syndrome patients who have anti-B2-glycoprotein antibodies
than those who do not.

Unlike the other two patients who only developed
cerebral infarction once, our patient developed multiple
infarctions and did not obtain any obvious benefit from
pulse methylprednisolone therapy after the last cerebral
infarction. This is consistent with the severe damage
that the brain tissue sustains after frequent strokes.
Thus, it is critical to identify the primary cause of the
disease in stroke patients and soon as
possible.

Usually, the symptomatic treatment of primary Sjogren
syndrome is appropriate, and systemic treatment is reserved
for patients with systemic manifestations. The treatment of
primary Sjogren syndrome patients with central nervous system
involvement is similar to that of patients with other systemic
autoimmune diseases affecting the central nervous system and is
based on experts’ experience, mostly documented in case series.
The treatment mainly includes immunosuppressive agents (high
oral doses or intravenous pulses of steroids, cyclophosphamide,
azathioprine, or mycophenolate mofetil) and possibly
intravenous immunoglobulin and rituximab (23). According to
our experience, as for the primary Sjogren syndrome patients
with frequent strokes, the effect of hormone immunotherapy
was not significant but can prevented the progression of the
disease.

intervene as

CONCLUDING REMARKS

We have described a case of primary Sjogren syndrome
with recurrent cerebral infarctions. The patient did
not respond to steroid treatment. The occurrence of
recurrent cerebral infarctions seriously impacts the quality
of life of the patient. Thus, primary Sjogren syndrome
should be considered in the differential diagnosis of
all patients who have inexplicable cerebral infarction, and
treatment should be given to such patients as soon as
possible.

ETHICS STATEMENT

This patient provided written informed consent agreeing to
undergo treatment and allow the publication of the information
that was described in the case report.

AUTHOR CONTRIBUTIONS

The corresponding author is JM, who dominated this article.
The first author is J-AL , who started and finished in writing
and basic ideas. The second author is H-MM, who guided the
completion of this article. The third author is Z-TC who provided
a lot of guidance and corrections. The fourth author is XW
who had provided lots of help in the process of improving the
article.

Frontiers in Neurology | www.frontiersin.org

October 2018 | Volume 9 | Article 865


https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

Lietal

Rare Recurrent Cerebral Infarctions

REFERENCES

10.

11.

12.

13.

. Cikes N.

. Mavragani CP, Moutsopoulos HM. Sjogren syndrome. CMAJ. (2014)

186:E579-86. doi: 10.1503/cmaj.122037

. Barendregt PJ, van den Bent M]J, van Raaij-van den Aarssen VJ, van den

Meiracker AH, Vecht C, van der Heijde GL, et al. Involvement of the
peripheral nervous system in primary Sjégren’s syndrome. Ann Rheum Dis.
(2001) 60:876-81.

. Teixeira F Moreira I, Silva AM, Vasconcelos C, Farinha F Santos E.

Neurological involvement in Primary Sjogren Syndrome. Acta Reumatol Port.
(2013) 38:29-36.

. Massara A, Bonazza S, Castellino G, Caniatti L, Trotta E Borrelli M,

et al. Central nervous system involvement in Sjégren’s syndrome: unusual,
but not unremarkable—clinical, serological characteristics and outcomes
in a large cohort of Italian patients. Rheumatology (2010) 49:1540-9.
doi: 10.1093/rheumatology/keq111

Central system systemic
connective tissue diseases. Clin Neurol Neurosurg. (2006) 108:311-7.
doi: 10.1016/j.clineuro.2005.11.009

nervous involvement in

. Delalande S, de Seze ], Fauchais AL, , Hachulla E, Stojkovic T, Ferriby D,

et al. Neurologic manifestations in primary Sjogren syndrome: a study of 82
patients. Medicine (2004) 83:280-91.

. Shiboski SC, Shiboski CH, Criswell L, Baer A, Challacombe S, Lanfranchi

H, et al. American College of Rheumatology classification criteria for
Sjogren’s syndrome: a data-driven, expert consensus approach in the Sjogren’s
International Collaborative Clinical Alliance cohort. Arthritis Care Res. (2012)
64:475-87.

. Li H, Dai M, Zhuang Y. A T cell intrinsic role of Id3 in a mouse

model for primary Sjogren’s syndrome. Immunity (2004) 21:551-60.
doi: 10.1016/j.immuni.2004.08.013

. Brito-Zerén P, Baldini C, Bootsma H, , Bowman §J, Jonsson R, Mariette

X, et al. Sjogren syndrome. Nat Rev Dis Primers (2016) 2:16047.
doi: 10.1038/nrdp.2016.47

Chai ], Logigian EL. Neurological
Sjogren’s  syndrome.  Curr  Opin
doi: 10.1097/WCO.0b013e32833de6ab
Fauchais AL, Magy L, Vidal E. Central and peripheral neurological
complications of primary Sjégren’s syndrome. Presse Med. (2012) 41(9 Pt
2):e485-93. doi: 10.1016/j.1pm.2012.06.002

Wheat ], Myint T, Guo Y, , Kemmer P, Hage C, Terry C, et al. Central nervous
system histoplasmosis: Multicenter retrospective study on clinical features,
diagnostic approach and outcome of treatment. Medicine (2018) 97:¢0245.
doi: 10.1097/MD.0000000000010245

Stoltze CA, Hanlon DG, Pease GL, Henderson JW. Keratoconjunctivitis
sicca and Sjégren’s syndrome. Arch Intern Meal (1960) 106:513-22.
doi: 10.1001/archinte.1960.03820040051006

manifestations
Neurol.  (2010)

of primary
23:509-13.

20.

21.

22.

23.

. Alexander

. Yang D, Qiao L, Zhao LD. Cerebral infarction in a patient with primary

Sjogren’s syndrome: a case report and literature review. Beijing Da Xue Xue
Bao Yi Xue Ban. (2016) 48:1077-80.

GE, Provost TT, Stevens MB, Alexander EL. Sjogren
syndrome: central nervous system manifestations. Neurology (1981) 31:
1391-6.

. Nagahiro S, Mantani A, Yamada K, Ushio Y. Multiple cerebral arterial

occlusions in a young patient with Sjégren’s syndrome: case report.
Neurosurgery (1996) 38:592-5; discussion 595.

. Binder A, Snaith ML, Isenberg D. Sjogren’s syndrome: a study of its

neurological complications. Br ] Rheumatol. (1988) 27:275-80.

. Niu B, Zou Z, Shen Y, Cao B. A case report of Sjogren syndrome

manifesting bilateral basal ganglia lesions. Medicine (2017) 96:6715.
doi: 10.1097/MD.0000000000006715

. Alexander EL, Ranzenbach MR, Kumar AJ], Kozachuk WE, Rosenbaum

AE, Patronas N, et al. Anti-Ro(SS-A) autoantibodies in central nervous
system disease associated with Sjogren’s syndrome (CNS-SS): clinical,
neuroimaging, and angiographic correlates. Neurology (1994) 44:
899-908.

Alexander EL. Neurologic disease in Sjogren’s syndrome: mononuclear
inflammatory vasculopathy affecting central/peripheral nervous system and
muscle. A clinical review and update of immunopathogenesis. Rheum Dis Clin
North Am. (1993) 19:869-908.

Selton-Suty C, Maigrat CH, Devignes ], Goehringer F, Erpelding ML,
Alla E et al. Possible relationship between antiphospholipid antibodies
and embolic events in infective endocarditis. Heart (2018) 104:509-16.
doi: 10.1136/heartjnl-2017-312359

Laplante P, Fuentes R, Salem D, Subang R, Gillis MA, Hachem A,
et al. Antiphospholipid antibody-mediated effects in an arterial model of
thrombosis are dependent on Toll-like receptor 4. Lupus (2016) 25:162-76.
doi: 10.1177/0961203315603146

Kampylafka EI, Alexopoulos H, Dalakas MC, Tzioufas AG. Immunotherapies
for neurological manifestations in the context of systemic autoimmunity.
Neurotherapeutics (2016) 13:163-78. doi: 10.1007/s13311-015-0393-3

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Li, Meng, Cui, Wang and Miao. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Neurology | www.frontiersin.org

October 2018 | Volume 9 | Article 865


https://doi.org/10.1503/cmaj.122037
https://doi.org/10.1093/rheumatology/keq111
https://doi.org/10.1016/j.clineuro.2005.11.009
https://doi.org/10.1016/j.immuni.2004.08.013
https://doi.org/10.1038/nrdp.2016.47
https://doi.org/10.1097/WCO.0b013e32833de6ab
https://doi.org/10.1016/j.lpm.2012.06.002
https://doi.org/10.1097/MD.0000000000010245
https://doi.org/10.1001/archinte.1960.03820040051006
https://doi.org/10.1097/MD.0000000000006715
https://doi.org/10.1136/heartjnl-2017-312359
https://doi.org/10.1177/0961203315603146
https://doi.org/10.1007/s13311-015-0393-3
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Recurrent Cerebral Infarctions in Primary Sjögren Syndrome: A Case Report and Literature Review
	Introduction
	Background
	Discussion
	Concluding Remarks
	Ethics Statement
	Author Contributions
	References


