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Abstract:

A 40-year-old man was admitted to the hospital due to both a worsening of symptoms associated with ul-
cerative colitis (UC), which had been diagnosed 3 years previously, and limb paralysis. Colonoscopy revealed
severe pancolitis-type UC. He was diagnosed with cerebral vasculitis with multiple white matter infarctions
associated with the disease activity of UC by contrast-enhanced head magnetic resonance imaging. Me-
salazine at 4,000 mg/day and prednisolone at 60 mg/day were started, and the prednisolone dosage was
thereafter gradually reduced and switched to golimumab. He achieved a long-term remission from UC, and
thereafter his neurological abnormalities improved significantly. He had no recurrence of cerebral infarction.
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Introduction

Ulcerative colitis (UC) is an inflammatory bowel disease
that causes chronic inflammation of the large intestine, ex-
tending from the rectum to the ascending colon (1). In
Asian countries, such as in Japan, as well as in western
countries, the number of patients with UC has been increas-
ing (2, 3). The chief complaints are bloody diarrhea and ab-
dominal pain, although approximately 10-25% of UC pa-
tients are reported to be complicated by extraintestinal mani-
festations (4). Vasculitis syndromes, such as Takayasu arteri-
tis or antineutrophil cytoplasmic antibody (ANCA)-
associated vasculitis, are among the rare extraintestinal
manifestations associated with UC (5, 6). Terao et al. dem-
onstrated the genetic overlap between Takayasu arteritis and
UC (7). Furthermore, Mahler et al. reported that proteinase
3-ANCA (PR3-ANCA), a well-known diagnostic marker of
granulomatosis with polyangiitis, might be a biomarker for
the severity of UC (8). In contrast, cerebral vasculitis as an
extraintestinal manifestation of UC is quite rare. We herein

report a rare case of cerebral vasculitis with multiple white
matter infarctions associated with an active UC in a patient
who successfully achieved remission with prednisolone and
mesalazine treatment and thereafter has remained in remis-
sion from UC while receiving anti-tumor necrosis factor-
alpha (anti-TNFo) therapy.

Case Report

A 40-year-old man was admitted to our hospital with a
worsening the symptoms of bloody diarrhea and abdominal
pain accompanied by right arm paralysis, left-sided hemiple-
gia, and a swallowing disorder that had started several days
prior to his admission. He has a 30- month history of
pancolitis-type UC that had been well-controlled with 5-
aminosalicylic acid (5-ASA) treatment. However, he had
stopped taking the medication based on his own judgement
from 16 months prior to this presentation. He did not have
any other medical history associated with arteriosclerosis
and cerebral infarction, such as diabetes mellitus, hyperten-
sion, or dyslipidemia. He had no known allergic reactions to
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medications and foods.

Upon admission, his vital signs were as follows: blood
pressure, 123/83 mmHg; heart rate, 63 beats/min; respiratory
rate, 16 counts/min; oxygen saturation, 98%; and tempera-
ture, 36.2°C. His palpebral conjunctiva was not pale, his ab-
domen was flat and soft upon palpation, and his intestinal
peristalsis was hyper-active. He had mild lower abdominal
tenderness, although he did not have any rebound tenderness
or abdominal guarding at any site of his abdomen. Addition-
ally, he had left facial paralysis, slurred speech, right arm

Table 1. Laboratory Data on Admission.
WBC 12,300 /mm3 Na 140 mEq/L
Hb 14.8 g/dL K 4.1 mEq/L
Plt 34.4x10* /uL Cl 104 mEq/L
BUN 8.2 mg/dL ANA <40 times
Cre 0.91 mg/dL.  Anti-CL-Ab negative
CRP 1.41 mg/dL  Anti-SS-A <1.0 mg/dL
TP 7.1 g/dL PR3-ANCA 1.3
Alb 3.8 g/dL MPO-ANCA <1.0
T-Bil 0.71 mg/dL  PT activity 89 %
AST 11 TU/L INR 1.05
ALT 10 IU/L APTT 30.2 sec
LDH 105 IU/L D-dimer 2.4 pg/mL

WBC: white blood cells, Hb: hemoglobin, Plt: platelets, BUN: blood
urea nitrogen, Cre: serum creatinine, TP: total protein, Alb: albumin, T-
Bil: total bilirubin, AST: aspartate aminotransferase, ALT: alanine ami-
notransferase, LDH: lactate dehydrogenase, Na: serum sodium, K: se-
rum potassium, Cl: serum chloride, ANA: anti nuclear antibody, Anti-
CLB2GP1: anti-cardiolipin-beta2-glycoprotein 1 complex antibody,
Anti-CL-AbG: anti-cardiolipin antibody, Anti-SS-A-Ab: anti Sjogren’s
syndrome A antibody, PR3-ANCA: proteinase 3-antineutrophil cyto-
plasmic antibody, MPO-ANCA: myeloperoxidase-antineutrophil cyto-
plasmic antibody, PT activity: prothrombin percentage activity, INR: in-
ternational normalized ratio, APTT: activated partial thromboplatin time

paralysis, left-sided hemiplegia, and a swallowing disorder.
The patient’s National Institutes of Health Stroke Scale
(NIHSS) score was 7 points (facial palsy, 1 point; left arm,
3 points; right arm, 1 point; left leg, 1 point; best language,
1 point).

The blood chemistry test results showed an obvious in-
flammatory status with a white blood cell count of 12,300/
mm’ and a C-reactive protein level of 1.41 mg/dL (Table 1).
The patient had no anemia or liver dysfunction, and no
signs of dehydration due to the UC flare up occurring prior
to reaching the hospital. The D-dimer level was slightly
raised. Stool culture test results confirmed the absence of
any pathologic bacteria.

Abdominal contrast-enhanced computed tomography (CT)
revealed thickening of the mucosa from the transverse colon
to the rectum due to UC (Fig. 1a, b). No marked colon ex-
pansion indicating a toxic megacolon was identified. Eight
days after the development of symptoms, colonoscopy was
performed to rule out infectious colitis and to make a defi-
nite diagnosis, which is necessary for treatment. Given that
performing endoscopy within the acute phase of cerebral in-
farction might be highly risky, we performed colonoscopy
after confirming that the patient’s neurological symptoms
had not deteriorated. Colonoscopy revealed a rough intesti-
nal mucosa with the disappearance of any visible submu-
cosal vascular pattern and deep ulcerations from the trans-
verse colon to the rectum. Deep ulcerations were also identi-
fied in the sigmoid colon (Fig. 2a-d). The patient’s Lichtiger
index, which is widely used for evaluating UC severity, was
13 points, with the following details: frequency of diarrhea
per day, 10 (4 points); nocturnal diarrhea, yes (1 point); vis-
ible blood in stool 250% (2 points); fecal incontinence, yes
(1 point); abdominal pain, mild (1 point); general well-
being, average (3 points); abdominal tenderness, mild and
localized (1 point), and need for antidiarrheal drugs, no (0

Figure 1.

Abdominal computed tomography (CT) was performed upon admission. A CT scan re-

vealed thickening of the mucosa from the transverse (a) colon to the sigmoid colon (b) due to ulcer-

ative colitis (UC).

60



Intern Med 60: 59-66, 2021

DOI: 10.2169/internalmedicine.4951-20

Figure 2. Colonoscopy performed in day 8 from admission: a) transverse colon, b) descending co-

lon, ¢) sigmoid colon, and d) rectum. The endoscopic findings revealed a rough intestinal mucosa with

disappearance of the visible submucosal vascular pattern of the mucosa from the transverse colon to

the rectum. Deep ulceration and crypt abscess were also identified.

point).

Regarding the neurological abnormalities, further exami-
nations were performed. A magnetic resonance imaging
(MRI) examination of the brain revealed acute cerebral in-
farctions scattered in the left semioval center (Fig. 3a), bilat-
eral corona radiata (Fig. 3b), and right midbrain. MR angi-
ography (MRA) did not show any occlusion or stenosis of
the major cerebral arteries (Fig. 3c). Holter electrocardiogra-
phy and carotid, cardiac, and lower extremity venous ultra-
sonography were performed and showed the absence of par-
oxysmal atrial fibrillation, carotid plaque, left atrial ventricle
thrombus, and venous thromboembolism (data not shown).
From these examinations, an embolic mechanism was ex-
cluded from the diagnosis. In a further close investigation,
the contrast-enhanced MRI of the brain revealed multiple
small round contrast effects in the bilateral deep white mat-
ter (Fig. 3d) and linear-enhanced effects in the meninges of
the left temporal lobe (Fig. 3e). MRI susceptibility-weighted
imaging, which is useful for the detection of small cerebral
hemorrhages, revealed microbleeds in the bilateral deep
white matter (Fig. 3f). Generally, cerebral curvilinear gad-
olinium enhancement and cerebral punctate reflected blood-
brain barrier disruption caused by the inflammation of small
cerebral vessels (9). Based on these findings, he was diag-
nosed with cerebral vasculitis with multiple white matter in-
farctions associated with the disease activity of UC.
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For treating the cerebral infarction, the continuous ad-
ministration of heparin was started. Initially, on the 35th day
from admission, 200 mg/day of cilostazol, instead of hepa-
rin, was started. However, he complained of a drug-induced
headache; thus, cilostazol was stopped and switched to 75
mg/day of clopidogrel.

For treating UC and cerebral vasculitis, 4,000 mg/day of
mesalazine and 60 mg/day of intravenous drip prednisolone
were started. His abdominal symptoms due to UC slowly
improved. The dosage of prednisolone was gradually re-
duced to 20 mg/day of oral prednisolone. He was discharged
on the 48th day from admission without any abdominal
symptoms. The neurological abnormalities improved dra-
matically, with only minor facial and left arm paralysis [Na-
tional Institutes of Health Stroke Scale (NIHSS), 2 points]
remaining prior to being discharged. Follow-up colonoscopy
on day 56 revealed improvement of the inflamed mucosa of
the colon. Subsequently, we tapered the prednisolone dose
and switched to anti-TNFo therapy with golimumab
(Fig. 4). He remained in remission from ulcerative colitis
without paralysis for 10 months after the attack. In fact,
follow-up MRI performed at 9 months after admission
showed the disappearance of high-intensity areas in the
white matter that had been present at the time of admission
(Fig. 5).
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Figure 3. Head magnetic resonance imaging (MRI) revealed acute cerebral infarctions scattered in
the left semioval center (a), bilateral corona radiata (b). Magnetic resonance angiography (c) did not
show any occlusion or stenosis of the major cerebral arteries. Head contrast-enhanced MRI revealed
several small round contrast effects in the bilateral deep white matter (d) and linear contrast effects
in the meninges of the left temporal lobe (e). MRI susceptibility-weighted imaging revealed micro-
bleeds in the bilateral deep white matter (f).

Discussion

We herein describe a case of cerebral vasculitis with mul-
tiple white matter infarctions associated with the disease ac-
tivity of UC. White matter infarctions associated with cere-
bral vasculitis in active UC patients are a rare occur-
rence (10), although there have been several reports on obvi-
ous arterial infarctions in UC patients (11-13). In addition,
the patient’s severe active UC and cerebral vasculitis were
successfully treated with the induction therapy by predniso-
lone and the maintenance therapy by anti-TNFo therapy
with golimumab.

UC patients occasionally have extraintestinal manifesta-
tions, which usually include systemic disorders (4). The in-
cidence of extraintestinal manifestation is reportedly to
range from 10-25%; however, complications of the central
nervous system (CNS) are relatively rare and are estimated
to only be 0.12-4% (14, 15). Regarding CNS complications
in UC patients, some pathogeneses of cerebral infarction as-
sociated with the disease activity of UC, such as (i) arterial
and venous thrombosis, (ii) vasculitis, and (iii) anemia or
malnutrition, have been considered in past reports (13, 16).
Regarding the etiology of arterial and venous thromboses,
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Bargen et al. first reported the relationship between inflam-
matory bowel disease (IBD) and venous thromboembolism
in 1936 (17). The systematic inflammation caused by IBD is
considered to lead to a hypercoagulable state owing to the
hemostatic alterations of the coagulation cascade (18, 19).
However, the details of this mechanism are not well under-
stood. In our case, arterial and venous thromboembolisms
were not found in the MRA or carotid, cardiac, and lower
limb venous ultrasonography. There was no sign of throm-
bosis in the patient’s body. Although our case showed no
other extraintestinal manifestations, except for the cerebral
infarction, cerebral vasculitis and UC are considered in-
cluded in such systemic events (20, 21). Hence, we cannot
deny the possibility that undetectable and asymptomatic sys-
temic inflammation may have occurred.

CNS vasculitis is considered to be caused by immune-
mediated mechanisms, such as genetic susceptibility, im-
mune complex deposition, human leukocyte antigen status,
and T lymphocyte-mediated cytotoxicity (22, 23). Cerebral
complications probably occur in combination with these fac-
tors, which affected the vulnerable site of the brain due to
ischemia. Contrast-enhanced MRI revealed cerebral punctate
and curvilinear gadolinium enhancements, which suggested
the disruption of the blood-brain barrier caused by small
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Figure 4. The patient’s clinical course from recurrence of UC to remission.

Figure 5. Head magnetic resonance imaging (MRI) of the left semioval center (a) and bilateral co-
rona radiata (b), which was performed at 9 months after the onset of cerebral infarction. The high-
intensity areas disappeared, and no new lesions were observed.

vessel inflammation. Although the diagnosis of cerebral vas-
culitis is often confirmed by either a brain biopsy or cere-
bral angiography, these examinations do not necessarily lead
to a definite diagnosis, because the biopsy specimen often
displays non-specific inflammation, and the characteristic

63

findings in cerebral vasculitis detected by angiography are
not limited to vasculitis and can also be found in many
other differential diagnoses (9). Furthermore, these examina-
tions have cerebral complication risks. Hence, after ruling
out other causes of cerebral infarction, we diagnosed this
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Table 2. Past Cases of Cerebral Vasculitis Associated with the Disease Activity of Ulcerative Colitis (Search in Pubmed, 1964-

2020, Written in English).

Age

No. Year y) Sex Serology Main neurological symptom Treatment Outcome Reference
1 1964 18 M no report disorders of consciousness, left Subtotal colectomy complete recovery 24
hemiparesis
2 1977 28 M ANA negative right hemiparesis, convulsion, Dexamethasone lefe hemiparesis 25
aphasia
3 1986 18 M ANA negative seizure, disorders of consciousness ~ PSL, cyclophosphamide ~ complete recovery 26
4 1991 32 F ANA negative left hemiparesis, altered mental PSL significant 27
status, seizure improvement

5 1996 58 F c-ANCA,p-ANCA both side face paresthesia, headache PSL, AZA complete recovery 28
negtive

6 1997 19 F c-ANCA,p-ANCA convulsive seizures, disorders of PSL, colon resection complete recovery 29
negtive consciousness

7 2000 28 M no report disorders of consciousness Dexamethasone death 30

8 2002 37 M ANA,c-ANCA, right hemiparesis, slurred speech, Corticosteroid, AZA, complete recovery 10

p-ANCA negtive disorders of consciousness cyclosporine

9 2006 18 F c-ANCA,p-ANCA headache, nausea PSL complete recovery 31
negtive

10 2006 35 F no report right hemiparesis, unsteady gait Cessation of cyclosporine no report 32

11 2006 51 M c-ANCA,p-ANCA no report PSL, cyclophosphamide, in good condition 21
positive total proctocolectomy

12 2014 27 M ANA negative, left headache, eye proptosis PSL, cyclophosphamide  residual hemiparesis 6

c-ANCA,p-ANCA

positive

13 2015 61 F ANA,c-ANCA, disorders of consciousness Methylprednisolone complete recovery 33

p-ANCA negtive
14 2018 29 M no report generlized tonic-clonic type seizure Methylprednisolone complete recovery 34
15 2019 50 F ANA negative right hemiparesis, unsteady gait, PSL death 35
slurred speech
16 2020 40 M  ANA,c-ANCA, right arm paralysis, left-sided PSL,Golimumab complete recovery our case

p-ANCA negtive

hemiplegia, and swallowing disorder

case to have cerebral vasculitis with multiple white matter
infarctions associated with the disease activity of UC.

To the best of our knowledge, only 15 cases of cerebral
vasculitis associated with the disease activity of UC have
previously been reported (Table 2; found by searching the
MEDLINE and PubMed databases by using the keywords
“ulcerative colitis” and ‘“cerebral vasculitis,” from 1964 to
2020; all articles were written in English) (6, 10, 21, 24-35).
Among the 16 cases including our case, the median patient
age was 30.5 [18-61] years. Nine cases (56.3%) occurred in
male patients, and the other seven cases occurred in female
patients. The main manifestations were mainly para-sided
hemiparesis or disorders of consciousness. Regarding treat-
ment, 14 patients (87.5%) were administered steroids. Re-
garding the prognosis, 11 patients (68.8%) recovered com-
pletely or gained significant improvement, whereas 2 pa-
tients died. Among these cases, two cases had myeloperoxi-
dase (MPO)/PR3-ANCA positivity (6, 23). Nevertheless,
most cases, including our case, were not related to these se-
rological markers.

Considering the remission introduction therapy for UC
with cerebral vasculitis, no firm evidence has been estab-
lished. Immunosuppressants including prednisolone are
mainly used as a general treatment for CNS vasculitis (36),
and we also used prednisolone for induction therapy in the
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present case. However, patients with UC are well known to
have a risk of venous thrombosis, and corticosteroid treat-
ment in IBD patients has been reported to be associated
with an increased risk of venous thrombosis (37-41). There-
fore, for the cerebral infarction in the present case, we
switched to the anti-TNFo agent golimumab as maintenance
therapy to avoid the long-term use of prednisolone. Al-
though the effect of anti-TNFo agents for treating CNS vas-
culitis are uncertain because of its limited evidence, no ad-
verse events by treatment with anti-TNFou agents has been
reported in patients with cerebral infarction or cerebral vas-
culitis (42). Indeed, this patient’s UC, cerebral vasculitis,
and cerebral infarction have not recurred so far.

In summary, we described a case of CNS vasculitis with
cerebral infarction associated with UC. We administered
prednisolone as a remission induction therapy for UC, which
showed a satisfactory effect on the patient’s cerebral vasculi-
tis. Subsequently, we successfully treated the patient with
golimumab as a remission maintenance therapy without any
relapse of UC and CNS complications. There is no evidence
regarding the remission induction and maintenance therapy
of UC with CNS manifestations thus far. Hence, further
studies will be required to support our findings.
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