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ABSTRACT: Cerebral vasculitis is a very rare extra-articular complication of rheumatoid arthritis (RA) that is often challenging to diagnose.
Elevated titers of rheumatoid factor (RF), anti-cyclic citrullinated peptide antibodies (anti-CCP), and antinuclear antibodies (ANA) have been
linked with severe complications. The absence of highly elevated titers of RF, anti-CCP, and ANA can complicate the diagnosis of RA-associated
cerebral vasculitis. We report the case of a 59-year-old woman with long-standing arthritis maintained on rituximab and leflunomide who devel-
oped sudden headaches and altered level of consciousness. Laboratory work-up revealed normal lymphocyte count and mildly elevated total
serum protein and anti-CCP with negative RF and ANA and no evidence for viral or bacterial infections. Cerebrospinal fluid analysis (CSF)
showed slightly elevated anti-CCP with normal levels of CXCL-13 and interleukin 6 (IL-6). Brain magnetic resonance imaging (MRI) showed ill-
defined lesion of high T2 signal. Using MR angiogram, MR perfusion, and MR spectroscopy, the diagnosis of rheumatoid cerebral vasculitis was
confirmed. The patient was treated with intravenous methyl-prednisolone with fast complete improvement. We conclude that adequate immuno-

suppression in RA might not be able to prevent rare extra-articular manifestations such as rheumatoid cerebral vasculitis.
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Introduction

Rheumatoid arthritis (RA) is a systemic inflammatory disease
that can affect several extra-articular targets, including the cen-
tral and peripheral nervous system.! Neurological manifesta-
tions are unusual and usually associated with the severity of the
disease.! These include meningitis, vasculitis, and the develop-
ment of CNS rheumatoid nodules.? Even in the presence of a
quiescent disease, neurological manifestations, such as rheuma-
toid meningitis, can take place.?

In this report, we describe the case of a patient with long
standing RA well-maintained on rituximab and leflunomide
who presented with non-specific neurological symptoms.
Laboratory work-up was negative except for moderately elevated
total serum protein and slightly positive anti-cyclic citrullinated
peptide antibodies (anti-CCP). Work-up for systemic infectious
and inflammatory processes was negative. Neuroimaging find-
ings were consistent with cerebral vasculitis. A rapid response to
pulse therapy with intravenous methyl-prednisolone was noted.

Case Presentation

A 59-year-old woman presented with worsening headaches and
dizziness of 3day duration. She also reported feeling imbal-
anced, gait disturbances, and short-term memory loss. The
patient complained of episodes of palpitations and hyperventi-
lation suggestive of panic attacks, along with worsening mood.

*Contributed equally to this manuscript.

She was diagnosed with seropositive RA 7years prior to
presentation when she presented with pain and swelling of her
bilateral metacarpophalangeal joints. At the time of diagnosis,
she had negative rheumatoid factor (RF) with strongly positive
anti-CCP. The immunoglobulin levels were not quantified.

At the time of presentation, her RA was in remission on
rituximab (2g per 6 months for 4years; last dose was 2 months
prior to presentation) and leflunomide 20 mg daily. She had
suboptimal response to hydroxychloroquine, methotrexate as
well and leflunomide as monotherapy. She also had hypothy-
roidism treated with levothyroxine. The patient was a
non-smoker.

Physical examination showed no evidence of any synovitis
in her peripheral joints. She was not febrile with regular apical
pulse. Neurological examination revealed no focal deficits. A
Montreal Cognitive assessment (MoCA) was performed and
she scored 27/30 (within normal limit), losing points on visu-
ospatial/executive function, attention, and language.

Investigations showed a hemoglobin of 12.1g/dL, hemato-
crit of 37%, white blood cell of 5500/cu.mm with 63% neutro-
phils and 29% lymphocytes, and platelet count of 234000/
cu.mm. The erythrocyte sedimentation rate was slightly ele-
vated at 27 mm/hour, while C-reactive protein was normal at
0.9mg/L. The patient had normal liver and renal function,
including urinalysis. Her total serum protein was slightly ele-
vated at 88g/L (Albumin 50g/L and globulin 38¢g/L). Her
urine was clear. Her antinuclear antibodies (ANA), RF,
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Figure 1. (A) Axial view of brain MRI showing ill-defined lesion of high T2 signal in the in the white matter adjacent to insular cortex (White arrow)
containing tiny foci of enhancement, and to a lesser degree on the left (Black arrow). (B) Coronal FLAIR image of the brain demonstrates high FLAIR
signal lesion in the left external capsule extending inferiorly into the left temporal lobe. (C) Axial view of a brain diffusion-weighted imaging showing
normal findings. (D) The apparent diffusion coefficient map showing mild increased water diffusivity. (E) Axial view of a brain T1 weighted MRI image

showing no significant enhancement of the lesion.

anti-double stranded DNA (anti-dsDNA), interleukin-2
receptor (ILR-2), matrix metalloproteinase-3 (MMP-3), anti-
cardiolipin antibodies (aCL) and lupus anticoagulant (LAC)
were negative with normal levels of complements C3 and C4.
Anti-CCP level was slightly positive at 9.1U/mL (normal
range <5U/mL). Cortisol levels and thyroid functional tests
were also normal.

A computed tomography (CT) scan of the brain with con-
trast showed bilateral temporal and insular hypodensities that
could be ischemic in nature. A brain magnetic resonance imag-
ing (MRI) with and without gadolinium showed ill-defined
lesion of high T2 signal involving the external capsule bilater-
ally (Figure 1A and B). A contrast enhanced MRI'T1 weighted
sequence showed no significant enhancement of the lesion
(Figure 1C), while the apparent diffusion coefficient (ADC)
showed a mild increased water diffusivity (Figure 1D and E).
On MR pertusion, the cerebral blood volume was not increased
within the lesion. MR angiogram of the intracranial vessels
showed paucity of the distal branches of the left middle cere-
bral artery (MCA) (Figure 2), while the reconstructed MR
perfusion showed a decreased cerebral blood flow (Figure 3).
On MR spectroscopy there was no increase in the choline peak
but decrease in the N-acetylaspartate (NAA) peak (Figure 4).
The findings were suggestive of nonneoplastic process, ischemic
lesions secondary to RA or treatment related changes.

Electroencephalogram was within normal limits for age.
Lumbar puncture with cerebrospinal fluid (CSF) analysis

40mm

Figure 2. 3D time of flight MRA of the intracranial vessels demonstrates
paucity of the distal branches of the left middle cerebral artery and mild
irregularity along the M1 segment of the left MCA (White arrow).

revealed increased white blood cell count of 16 cells/mm?3 with
evidence of pleocytosis (92% lymphocytes) and increased pro-
tein level (0.58g/L). The IgG index was 0.55 with absence of
oligoclonal bands. CSF RF was negative at 8 [U/mL, CSF anti-
CCP was slightly elevated at141U/mL, CSF CXCL-13 was
negative at 3ng/L, and CSF IL-6 was negative at 8.9 pg/mL.
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Figure 4. Single voxel MR spectroscopy placed within the lesion shows no increase in the choline peak but decrease in the NAA peak denoting neuronal loss.
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A CSF PCR meningitis panel was negative for common viruses
and bacteria causing meningitis. Tuberculosis PCR and meas-
urement of Brucella direct and indirect antibodies in CSF were
also negative. A paraneoplastic autoantibody evaluation testing
came back negative.

Consequently, the patient was started on 1g of methyl-
prednisolone intravenously once daily for 3 consecutive days
with dramatic improvement. Afterwards, she was discharged
on oral prednisone 30mg gradually tapered by 5mg every
5 days. Prednisone was stopped after 2 months. Upon follow-
up 14 months later, the patient was still neurologically stable.
She was continued on rituximab 2 g every 6 months and leflu-
nomide 20mg one tablet daily. No follow-up scans were
performed.

Discussion

Cerebral vasculitis, one of the rarest extra-articular complica-
tions of RA, is observed in patients with long standing uncon-
trolled seropositive disease.* Most cases of cerebral vasculitis
secondary to RA are associated with positive RF and ANA
(Table 1). Anti-CCP has been very rarely assessed, being posi-
tive in all 3 cases that reported it.>¢ Interestingly, our case
reports the lowest titer of anti-CCP in rheumatoid cerebral
vasculitis. Table 1 highlights the assessment, treatment, and
outcome of RA-associated vasculitis cases that have been
reported in the literature so far. In our case, the patient was
immunosuppressed by rituximab and leflunomide. Although
an adequate immunosuppression was apparent by negative bio-
markers and absence of extra-articular manifestations, the
immunosuppression was not adequate enough to prevent an
episode of CNS vasculitis.

Anti-CCP is associated with several extra-articular RA
manifestations even if present at low titer in the absence of
RF.2#In patients with long-standing RA, 1.7% of extra-articu-
lar manifestations include vasculitis.2* Cerebral vasculitis can
present as part of a systemic manifestation of vasculitis or as an
isolated finding. A positive ANA in RA patients is usually con-
sidered as a risk factor.22 Since the available data is still limited,
the exact pathophysiology of RA biomarker, including anti-
CCP, induced cerebral vasculitis is still unknown. In our case,
the patient had a low disease activity indicated from absence of
tenderness and swelling in her joints. The absence of inflam-
matory markers in the CSF examination indicates that the cer-
ebral vasculitis is secondary to a systemic inflammation.

CNS vasculitis can occur secondary to multiple autoim-
mune diseases such as systemic lupus erythematosus (SLE),
dermatomyositis, and mixed connective tissue disease.?
Nevertheless, CNS vasculitis can be the manifestation of a
systemic vasculitis such as antineutrophil cytoplasmic anti-
body (ANCA)-associated vasculitis.?>?¢ As the renal function
tests, including a urine microalbumin, was normal in our case,
and the patient had an obvious cause of CNS vasculitis, serum

ANCA levels were not assessed. Additionally, CNS damage is
commonly found in patient with polyarteritis nodosa (PAN)?7
and mainly occurs at late disease stages.?® Our patient, who
was properly followed-up, did not manifest PAN signs or
symptoms prior to presentations such as weight loss, fever,
peripheral neuropathy, or cutaneous involvement which
makes CNS vasculitis secondary to PAN an unlikely differen-
tial. Therefore, a whole body CT scan with contrast was not
performed.

The diagnosis of rheumatoid cerebral vasculitis is often
challenging. A patient with a past medical history of RA, either
long standing or newly diagnosed, presenting for signs and
symptoms of stroke, headache, and encephalopathy?’ might be
developing a CNS manifestation of RA such as atlantoaxial
dislocation, hyperviscosity syndrome, reversible vasoconstric-
tion syndrome, rheumatoid meningeal nodules, and pachy-
meningitis.’® The most common symptoms of RA-associated
cerebral vasculitis are seizures, headache, mental status changes,
and cranial nerve involvement®

Multiple bilateral ischemic lesions or decreased cerebral
blood flow involving cortical and subcortical regions could be
detected on cerebral MRI.22 In our case, there was decreased
cerebral blood flow secondary to vasculitis which did not lead
at the time of diagnosis to ischemia. FLAIR weighted MR1 is
recommended whereby it can show hyperintensities in the
areas affected. Such hyperintense lesions on T2-weighted
MRI images and FLAIR images in brain affected regions
might hint on the diagnosis of progressive multifocal leu-
koencephalopathy,®! especially in a patient treated with ritux-
imab as in our patient. Therefore, further diagnostic
investigations are needed. The reduction in the NAA peak is
also associated with a demyelination change.’? In addition,
the brain lesions in inflammatory demyelinating disorders
might mimic white matter vasculitic lesions.® However, MR
angiography can differentiate between the two. In addition,
an increase in the choline peak is seen in active demyelination
secondary to destruction of the myelin sheath.3* Therefore,
the absence of increased choline was against demyelination in
this case, as well as the absence of enhancement on the post-
gadolinium images.

On MR angiography, a decreased caliber and contour irreg-
ularities of cerebral arteries suggest cerebral vasculitis.?? The
other important diagnostic tool is the transcranial doppler
ultrasonography which reveals a rise in peak systolic blood
flow in cerebral arteries and a drop in cerebral vasomotor
reactivity.??

CSF examination is useful to asses for secondary causes
such as infection or systemic inflammation. For example, pleo-
cytosis, increased protein content, or both (as in our case) can
occur in CNS vasculitis secondary to systemic vasculitis.3>3
However, CSF may also be entirely unremarkable, with absence
of inflammatory markers.26:37,38
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Table 1. Literature case reports which illustrated cerebral vasculitis as a complication of Rheumatoid Arthritis.

CASE

Pirani and Bennett”

Kemper et al®

Sokoloff and Bunim?®

Johnson et al'®

Johnson et al'®

Steiner and Gelbloom™

Ouyang et al'2

Ramos and Mandybur?3

Watson et al'4

Gobernado et al's

Ohno et al'®

Kiss et al'”

Rodriguez et al'®

Rodriguez et al'®

Mrabet et al'®

Pons et al20

Akrout et al??

Spath et al??

PRESENTING SIGNS AND

SYMPTOMS

22-y-old male
Depression
Seizures

63-y-old female
Auditory and visual
hallucinations

Left hemiparesis

64-y-old male
NM
63-y-old male

Hemiparesis

37-y-old female
Seizures

62-y-old male
Altered LOC

58-y-old female

Hemiparesis and seizures

68-y-old male
Decreased vision
Gerstmann Syndrome
Dementia

54-y-old female
Expressive dysphagia
CN VI palsy

48-y-old female
Sudden LOC

46-y-old female
Dysarthria
Left hemiparesis

51-y-old female
Altered LOC

49-y-old female
Aphasia
Hemianopia

70-y-old female
Seizures

59-y-old female
Headache
Diplopia
Unstable gait

71-y-old female
Dysarthria
Headache

52-y-old female
Headache

52-y-old female
Headache

BIOMARKERS

NA

NA

Sensitized sheep cell

agglutination test (SSCAT)

positive

NA

SSCAT Positive

NP

Positive latex slide test

Strongly positive latex
slide test
Positive ANA

Positive latex fixation test

Negative RF
Positive ANA

Positive RF
Negative ANA

NP

Positive RF

Positive RF

Positive RF
Negative ANA

Positive RF
Positive ANA

Positive RF
Positive ANA

Positive ANA
RF and anti-CCP not
reported

TREATMENT

NA

NA

Glucocorticoids

Glucocorticoids

Glucocorticoids

NM

Glucocorticoids

NM

High dose steroids

IV dexamethasone

Prednisolone
Methotrexate

Glucocorticoids
IVIG

Glucocorticoids

Cyclophosphamide

Glucocorticoids
Cyclophosphamide

IV methyl-prednisolone

IV cyclophosphamide

High dose IV methyl-
prednisolone

Intensifying methotrexate

IV methyl-prednisolone and
cyclophosphamide followed by
oral prednisone and oral

azathioprine

Exitus

NA

Exitus

Exitus after 4d

Exitus after 7mo

Exitus

Exitus

Exitus

Exitus

Improvement

Improvement

Exitus after 3wk

Improvement

Improvement

Improvement

Exitus after 2wk

Improvement

Little improvement
Persistent visual
defect

(Continued)
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Table 1. (Continued)

PRESENTING SIGNS AND

SYMPTOMS

BIOMARKERS

TREATMENT OUTCOME

Kumar et al® 48-y-old male Strongly positive RF IV methyl-prednisolone Expired after 2mo
Seizures Strongly positive anti-CCP  IVIG
Negative ANA Cyclophosphamide
Rituximab
Ozkul et al® 30-y-old female Positive RF IV methyl-prednisolone Improvement
Left facial and upper Positive anti-CCP followed by oral prednisone
extremity weakness Positive ANA
Ozkul et al® 52-y-old male Positive RF IV methyl-prednisolone with Improvement
Dysarthria Positive anti-CCP cyclophosphamide
Right upper extremity Positive ANA
weakness
Rida et al?® 61-y-old female NA IV methyl-prednisolone Improvement
Altered LOC followed by oral prednisone

Abbreviations: ANA, anti-nuclear antibody; Anti-CCP, cyclic citrullinated peptide antibody; IV, intravenous; IVIG, intravenous immunoglobulin; LOC, loss of consciousness;

NA, not applicable; NM, not mentioned; NP, not performed; RF, rheumatoid factor.

A brain biopsy is an invasive procedure that is not so often
performed, although it confirms the diagnosis. The biopsy
shows inflammatory infiltration of the vessel wall with or with-
out destruction.??

There is still no consensus regarding the treatment of
RA-associated cerebral vasculitis. While steroids have been
used in most cases, either as a monotherapy or as an add-on,
methotrexate,?! cyclophosphamide,® and IVIG® might be good
alternatives with variable clinical outcomes. The rapid response
to steroids is of an interest in our case.

Conclusion

Rheumatoid arthritis can have several neurological complica-
tions, among which is cerebral vasculitis. Even in the presence
of adequate immunosuppression markers such as negative bio-
markers, the immunosuppression can be inadequate enough to
prevent neurological complications such as cerebral vasculitis.
Normal lymphocyte count and elevated total serum protein are
hints to inadequate immunosuppression. The diagnosis of cer-
ebral vasculitis is often challenging and needs thorough assess-
ment and a high index of suspicion. Steroids are commonly
used with a rapid response.

Acknowledgement
The authors acknowledge the help of all colleagues at the
American University of Beirut Medical Center.

Author Contributions

10U, AJ, and RH conceived and supervised the study; GEH and
RH analyzed data; GEH, FD, and HEO wrote the manu-
script; AJ] and IU made manuscript revisions. All authors
reviewed the results and approved of the final version of the
manuscript.

Consent for Publication

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
A copy of the written consent is available for review by the edi-
tor of this journal.

ORCID iD
Georges El Hasbani
1450

https://orcid.org/0000-0003-2571-

REFERENCES

1. Ramos-Remus C, Duran-Barragan S, Castillo-Ortiz JD. Beyond the
joints: neurological involvement in rheumatoid arthritis. Clin Rheumatol.
2012;31:1-12.

2. AtzeniF, Talotta R, Masala IF, Gerardi MC, Casale R, Sarzi-Puttini P. Central
nervous system involvement in rheumatoid arthritis patients and the potential
implications of using biological agents. Best Pract Res Clin Rheumatol.
2018;32:500-510.

3. Trabelsi M, Romand X, Gilson M, et al. Rheumatoid meningitis a rare extra-
articular manifestation of rheumatoid arthritis: Report of 6 cases and literature
review. J Clin Med. 2020;9:1625.

4. Nrtatsaki E, Mooney ], Scott DG, Watts RA. Systemic rheumatoid vasculitis in
the era of modern immunosuppressive therapy. Rbeumatology. 2014;53:145-152.

5. Kumar A, Goel A, Lapsiwala M, Singhal S. Refractory rheumatoid vasculitis.
Oxf Med Case Reports. 2016;2016:0mw071.

6. Ozkul A, Yilmaz A, Akyol A, Kiylioglu N. Cerebral vasculitis as a major mani-
festation of rheumatoid arthritis. Acza Clin Belg. 2015;70:359-363.

7. Pirani CL, Bennett GA. Rheumatoid arthritis; a report of three cases progress-
ing from childhood and emphasizing certain systemic manifestations. Bu/l Hosp
Joint Dis. 1951;12:335-367.

8. Kemper JW, Baggenstoss AH, Slocumb CH. The relationship of therapy with
cortisone to the incidence of vascular lesions in rheumatoid arthritis. Ann Intern
Med. 1957;46:831-851.

9.  Sokoloff L, Bunim JJ. Vascular lesions in rheumatoid arthritis. J Chronic Dis.
1957;5:668-687.

10.  Johnson RL, Smyth CJ, Holt GW, Lubchenco A, Valentine E. Steroid therapy
and vascular lesions in rheumatoid arthritis. Ar¢hritis Rheum. 1959;2:224-229.

11.  Steiner JW, Gelbloom AJ. Intracranial manifestations in two cases of systemic
rheumatoid disease. Arthritis Rheum. 1959;2:537-545.

12.  Ouyang R, Mitchell DM, Rozdilsky B. Central nervous system involvement in
rheumatoid disease. Report of a case. Neurology. 1967;17:1099-1105.


https://orcid.org/0000-0003-2571-1450
https://orcid.org/0000-0003-2571-1450

El Hasbani et al

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Ramos M, Mandybur TI. Cerebral vasculitis in rheumatoid arthritis. Arch Neu-
rol. 1975;32:271-275.

Watson P, Fekete J, Deck J. Central nervous system vasculitis in rheumatoid
arthritis. J Neurol Sci. 1977;4:269-272.

Gobernado JM, Leiva C, Rébano J, Alvarez-Cermefio JC, Fernandez-Molina A.
Recovery from rheumatoid cerebral vasculitis. J Neurol Neurosurg Psychiatry.
1984;47:410-413.

Ohno T, Matsuda I, Furukawa H, Kanoh T. Recovery from rheumatoid cerebral
vasculitis by low-dose methotrexate. Intern Med. 1994;33:615-620.

Kiss G, Kelemen J, Bély M, Vértes P. Clinically diagnosed fatal cerebral vasculitis
in long-standing juvenile rheumatoid arthritis. Virchows Arch. 2006;448:381-383.
Rodriguez Uranga JJ, Chinchén Espino D, Serrano Pozo A, Garcia Herndndez
F. [Pseodotumoral central nervous system vasculitis in rheumatoid arthritis].
Med Clin. 2006;127:438-439.

Mrabet D, Meddeb N, Ajlani H, Sahli H, Sellami S. Cerebral vasculitis in a
patient with rheumatoid arthritis. Joint Bone Spine. 2007;74:201-204.

Caballol Pons N, Montala N, Valverde ], Brell M, Ferrer I, Martinez-Yélamos S.
Isolated cerebral vasculitis associated with rheumatoid arthritis. Joint Bone Spine.
2010;77:361-363.

Akrout R, Bendjemaa S, Fourati H, et al. Cerebral rheumatoid vasculitis: a case
report. J Med Case Rep. 2012;6:302.

Spath NB, Amft N, Farquhar D. Cerebral vasculitis in rheumatoid arthritis.
QJM. 2014;107:1027-1029.

Rida MA, EI Najjar M, Merashli M. Neurologic manifestations of rheumatoid
arthritis: A case of cerebral vasculitis treated with rituximab. Arch Rheumatol.
2019;34:238-240.

Korkmaz C, Us T, Kasifoglu T, Akgiin Y. Anti-cyclic citrullinated peptide (CCP)
antibodies in patients with long-standing rheumatoid arthritis and their relation-
ship with extra-articular manifestations. C/in Biochem. 2006;39:961-965.
Salvarani C, Brown Rd Jr., Hunder GG. Adult primary central nervous system
vasculitis. Lancet. 2012;380:767-777.

Ghinoi A, Zuccoli G, Pipitone N, Salvarani C. Anti-neutrophil cytoplasmic
antibody (ANCA)-associated vasculitis involving the central nervous system:
case report and review of the literature. Clin Exp Rheumatol. 2010;28:759-766.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Zhang S, Yuan D, Tan G. Neurological involvement in primary systemic vascu-
litis. Front Neurol. 2019;10:430.

Moore PM, Cupps TR. Neurological complications of vasculitis. Ann Neurol.
1983;14:155-167.

Berlit P. Diagnosis and treatment of cerebral vasculitis. 7her Adv Neurol Disord.
2010;3:29-42.

Genta MS, Genta RM, Gabay C. Systemic rheumatoid vasculitis: a review.
Semin Arthritis Rheum. 2006;36:88-98.

Berger JR, Aksamit AJ, Clifford DB, et al. PML diagnostic criteria: consensus
statement from the AAN neuroinfectious disease section. Neurology.
2013;80:1430-1438.

Verma A, Kumar I, Verma N, Aggarwal P, Ojha R. Magnetic resonance spec-
troscopy - revisiting the biochemical and molecular milieu of brain tumors. BBA
Clin. 2016;5:170-178.

Aboul-Enein F, Rauschka H, Kornek B, et al. Preferential loss of myelin-associ-
ated glycoprotein reflects hypoxia-like white matter damage in stroke and
inflammatory brain diseases. J Neuropathol Exp Neurol. 2003;62:25-33.

Yetkin MF, Mirza M, Dénmez H. Monitoring interferon B treatment response
with magnetic resonance spectroscopy in relapsing remitting multiple sclerosis.
Medicine. 2016;95:e4782.

Seror R, Mahr A, Ramanoelina J, Pagnoux C, Cohen P, Guillevin L. Central
nervous system involvement in Wegener granulomatosis. Medicine. 2006;85:
53-65.

Reinhold-Keller E, de Groot K, Holl-Ulrich K, Arlt AC, Heller M, Feller AC,
et al. Severe CNS manifestations as the clinical hallmark in generalized Wegen-
er's granulomatosis consistently negative for antineutrophil cytoplasmic antibod-
ies (ANCA). A report of 3 cases and a review of the literature. Clin Exp
Rbheumatol. 2001;19:541-549.

Tang CW, Wang PN, Lin KP, Huang DF, Wang SJ, Chen WT. Microscopic
polyangiitis presenting with capsular warning syndrome and subsequent stroke.
J Neurol Sci. 2009;277:174-175.

Sonneville R, Lagrange M, Guidoux C, et al. [ The association of cardiac involve-
ment and ischemic stroke in Churg Strauss syndrome]. Rev Neurol. 2006;162:
229-232.



