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Background

Cerebral venous and sinus thrombosis (CVT) is
a rare condition which accounts for less than 1% of
all strokes. Approximately 30% to 40% of CVT pa-
tients who present with intracerebral hemorrhage
(ICH)'.Clinical features that suggest CVT with ICH
are variable symptoms include headache, decreased
level of consciousness, seizure, elevated blood pres-
sure and papilledema®”. Imaging such as CT brain,
CT venogram (CTV), MRl brain, MR venogram (MRV)
and conventional angiogram are the important used
in the diagnosis of CVT*. There are several rationales
for anticoagulation therapy (AC) in CVT; to prevent
thrombus growth, to facilitate recanalization, and to
prevent deep vein thrombosis®. Management in CVT
with ICH is anticoagulation such as dose-adjusted
intravenous heparin or body weight adjusted subcu-
taneous low-molecular-weight heparin (LMWH), as
well as symptomatic therapy including control of
seizures and elevated intracranial pressure but the
clinician must balance between risks and benefits of
anticoagulation*®. Because CVT with hemorrhagic
transformation (HT) or ICH is associated with poorer
outcomes compared to CVT without ICH"". There is
no clinical or radiologic data to guide the selection
of patients who may be anticoagulated despite the
presence of HT. The purpose of this retrospective
review was to investigate if anticoagulation can be
used in CVT with HT or not. And to study clinical
characteristics and radiologic patterns of hemor-

rhagic infarctions that may influence poor outcome.

Methods

25 patients with CVT who had HT treated be-
tween October 1, 2006, and June 31, 2016 in Prasat

Neurological Institution were analyzed retrospec-

Vol.34 ¢ NO.3 2018

tively for clinical features, treatment and outcome.
Clinical data included gender, age, presenting
features, location of sinus occlusion, etiology, the
time from symptom onset to treatment and type of
anticoagulant (AC), location and size of hemor-
rhage, imaging method used, and clinical course
during treatment.

The diagnosis of CVT required confirmation by
CT brain, CT venogram (CTV), MRI brain, MR veno-
gram (MRV).The MR imaging and MR angiography
criteria include absence of a dural sinus flow void
and T1- and T2-weighted signal abnormalities con-
sistent with thrombus in the relevant location. Hem-
orrhage was defined as any hemorrhagic transfor-
mation of venous infarction present on CT or MRI at
time of diagnosis and later. Hemorrhagic transforma-
tion (HT) can be divided into hemorrhagic infarction
(HI) and parenchymal hematoma (PH). Hl is a het-
erogeneous hyperdensity occupying a portion of an
ischemic infarct zone on computed tomography (CT)
images, whereas PH refers to a more homogeneous,
dense hematoma with mass effect. Each of them
has two subtypes: Hl type 1 (HI1) and HI type 2 (HI2)
for HI and PH type 1 (PH1) and PH type 2 (PH2) for
PH. On radiographic images, HI1 is characterized
by small hyperdense petechiae, whereas HI2 refers
to more confluent hyperdensity throughout the infarct
zone. Both of the two types are without mass effect.
PH1 refers to the homogeneous hyperdensity oc-
cupying less than 30% of the infarct zone, with some
mass effect, and PH2 refers to the homogeneous
hyperdensity occupying over 30% of the infarct
zone, with significant mass effect’. We calculate
hemorrhagic volume by the volume of an ellipsoid
is 4/3TT*(A/2)*(B/2)*(C/2), where A, B, and C are the
three diameters. A is the maximum diameter of hy-

perattenuation. B is maximum diameter perpen-
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dicular to it in the same slice. C is number of slices
affected multiply slice distances. When multiple
hemorrhages were present, the volumes were

%1% The choice of the treatment was left to

summed
the opinion of neurologist.

The clinical course was evaluated at two points
of time: before treatment and 3 months of treatment
with Modified Rankin Scale (mRS). Neurological
imaging was also assessed at first week after treat-
ment. We classified imaging deterioration ifimaging
showed new bleeding or increased hemorrhagic
volume. Second part evaluation with mRS was as-
sessed at three months after treatment. We rated
mRS 0 to 2 as good outcome, and poor outcome if
mRS scores was 3 to 6.

Statistical analysis was done with the SPSS 16.0

for windows. Demographic were expressed as mean

Thai * Journal * of ® Neurology

or median and percentages. X2 test were performed
to analyze the univariate relations between possible
prognostic factors and outcome at 3 months. The

statistical significance cutoff was p<0.05.

Results

Demographic and baseline characteristics

We identified 25 patients with CVT who had
HT.19 patients (76%) were female ranging in age
from 19 to 98 years (median 41 years). Hemiparesis
and decreased level of consciousness were the
most common neurologic manifestations (34.8%).
Other features include seizure and headache. Su-
perior sagittal sinus is the most common sites of
occlusion (47.4%). Clinical features and Demo-

graphic data of patients were shown in table 1.

Table 1. Clinical features and demographic data of CVT with HT patients

Patient No. Age(years) Gender Clinical feature

1 49 Female Seizure

2 50 Female Hemiparesis

3 30 Female Headache , Hemiparesis

4 28 Female Seizure

5 37 Female Headache , Hemiparesis ,Seizure
6 61 Male Hemiparesis ,Seizure

7 47 Female Headache , Hemiparesis

8 40 Female Seizure

9 59 Male Hemiparesis ,Seizure

10 40 Female Hemiparesis ,Seizure

1M 19 Female Headache , Hemiparesis ,Seizure
12 40 Female Hemiparesis

13 59 Female Headache , Hemiparesis

14 59 Male Decreased level of consciousness
15 22 Female Headache

16 43 Male Headache , Hemiparesis ,Seizure
17 43 Male Headache ,Seizure

18 28 Female Headache , Hemiparesis ,Seizure
19 37 Female Hemiparesis ,Seizure

20 345 Female Hemiparesis ,Seizure

21 25 Female Hemiparesis ,Seizure

22 19 Male Hemiparesis ,Seizure

23 98 Female Decreased level of consciousness
24 43 Female Headache ,Seizure

25 37 Female Headache ,Seizure
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The etiology for CVT were heterogeneous.
Hemorrhagic transformation (HT) can be divided
into hemorrhagic infarction (HI) and parenchymal
hematoma (PH). Parietal lobe is the most common
sites of HT. Of the 25 hemorrhagic CVT patient, 6
patients cannot calculate hemorrhagic volume due
to petechial radiological feature. Hemorrhage vol-
ume was found ranging between 0.185 — 78.814

cm® .Most of patients who have occlusion at supe-

Vol.34 ¢ NO.3 2018

rior sagittal sinus showed HI type 1.0n the other
hand patients who have occlusion at transverse
sinus usually show PH2. Characteristics of hemor-
rhagic infarction and occlusion site were shown in
table 2. There were no significant differences in
demographics and imaging between two groups
(anticoagulation versus no anticoagulation) which

are shown in table 3.

Table 2. Characteristics of hemorrhagic infarction, occlusion site, management and outcome
- Before treatment Clinical  Imaging Radiologic After treatment
atien Occlusion site Size deterio-  deterio- follow up Size
No. Hemorrhagic infarction Cmg' GSC ration ration type day Hemorrhagic infarction ° 5 mSR GSC
Transverse sinus(L), . E4M6VS5 L E4MBV5
1 Sigmoid sinus(L) Occipital (L,HI1) - 15) No No LMWH 1 Occipital (L,HI1) - 0 15)
2 Superior sagittal sinus Frontal (R,HI1) 0.347 Eél(l;/ls)\/B No No LMWH 120 Resolution - 1 E4(|\1/|§)V5
Straight sinus, Superior
sagittak sinus, E3M6VS B E4MBV5
3 Tranverse sinus (R), Frontal (L,HI2) 1.908 (14) No No LMWH 9 Frontal (L,HI2) - thalamus ~ 0.471 0 15)
Sigmoid sinus (R)
4 Superior sagittal sinus Frontal (L,PH2) 24.329 ES(I;ITS)\/T No Yes LMWH 6 Frontal (L,PH2) 81.915 3 E4(|\1/|§)V5
5 Superior sagittal sinus Parietal (L,PH1) 45.042 ES(I\S)\M No No LMWH 75 Parietal (L,PH1) - 1 EL‘(I\:‘S)\M
. Frontal (R,PH1), Parietal E4AMBV5S Frontal (R,PH1), Parietal E2M6V4
6 Superior sagittal sinus RHI2) 10.751 (15) Yes Yes LMWH 7 RHI2) 14.301 1 (12)
Tranverse sinus (R), Parietal (R,PH1), Temporal E4M6BV5 Parietal (R,PH1), Temporal E4MBV5
! Sigmoid sinus (R) (RPH2) 30-353 (15 N No  LMWH ° (RPH2) 214262 g5
Superior sagittal sinus, . E4M6VS . E4MBV5
8 Tieesuei cis (@) Parietal (L,H1) (15) No Yes Oral AC 7 Parietal (L,PH2) 12.621 1 (15)
. . . Frontal (L,PH1), Parietal E4M6EV2 Frontal (L,PH1), Parietal E4M6V2
9 Superior sagittal sinus (LHI2) 3.178 (12) No Yes LMWH 4 (LHI2) 31.324 3 (12)
. Frontal (R,PH1 / L,PH2), E4M6V5 Frontal (R/L,PH1), Parietal E4V6M5
10 Superior sagittal sinus Parietal (RHI1 /L HI2) 6.457 (15) No No LMWH 225 (RILHN) 5.029 1 (15)
. Frontal (R/ L, HI1), Parietal E4MBV3 Frontal (R/L,Hi1), Parietal E4MBV5
11 Superior sagittal sinus ) 0.436 (13) No No LMWH 150 (LHIT) - 3 (15)
. Frontal (R/ L, HI1), Parietal Frontal (R,HI2 / L,PH2),
12 S#gi’:ir;:fg:'u?’(‘t')s (R/L, HI1), Temporal - E‘l(:"f)v * Yes Yes  LMWH 40 Parietal (R/L,HI1), - 5 E“zg‘;\”
(L,HIT) Temporal (L,HI2)
. Parietal (R, PH2), Occipital E3M5VT Parietal (R, PH2), Occipital E3M6BVT
13 Tranverse sinus (R,L) (RPH1) 74.973 ®7) No No No 5 (RPH) 61.047 3 o7
. Frontal (R/ L, PH2), Parietal E4AM4AVT Frontal (R/L,PH2), Parietal E1MAVT
14 Cortical vein (R, PH1 /L, PH2) 78.814 @7 Yes Yes Heparin 8 (R PH1/LPH) 59.954 6 @
Inferior sagittal sinus,
15 Straight sinus, Transverse Thalamic (bilateral) - E3MeVS No No No 9 Parietal (R,PH1) 2514 1 EaM6V5
(14) (15)
(RL)
. . . Frontal (R, PH2), Parietal E3M6V5 Frontal (R/L,PH2), Parietal E3M6V3
16 Superior sagittal sinus (LPH2 /R PH1) 10.384 (14) No Yes LMWH 3] (LPH1) 9.716 1 (12)
Tranverse sinus (R), Temporal (L,PH2), Occipital E4MBV5 ) - E4M6V5
17 Sigmoid sinus (R) (LPH) 2.555 15) No No Heparin 26 Occipital (L,HI2) 1.507 1 15)
18 Superior sagittal sinus Frontal (R,PH1 / L,HI1) 11.746 E(:\(I;/Ig)\m No No LMWH 8 Frontal (R,PH1/L,HI1) 5.547 1 E4(I\1/If)\/4
19 Superior sagital sinus, Parietal (L,PH2) 17.399 ESMOVS  yes Yes  LMWH 4 Parietal (L,PH2) 8543 6 MOV
Transverse sinus (L) (14) ©)
20 Superior sagittal sinus Frontal (R,PH2) 16.147 EB(T;\M No No LMWH 17 Frontal (R,PH2) 5.835 1 E4(’\1A;V5
Straight sinus, Superior
21 sagittal sinus, Parietal (R,HI2) 0.185 E4M6VS No No LMWH 4 Parietal (L,HI2) - 3 EaM6V5
) (15) (15)
Tranverse sinus (L)
22 Superior sagittal sinus Frontal (L,HI2) 0.552 ES(,;ASVS No No LMWH 5) Frontal (L,HI2) 0.734 1 E4(I\1A§)V5
Frontal (L,PH1),
Parietal (R/L,HI2), E2M5V2 "y Wy E2M5V1
23 Tranverse sinus (L) Temporal (RILPH2), 34.629 ©) No Tadlévin No Tadlgoin NO 5 ®)
Occipta (L,PH2)
ST SEFHEN S, Frontal (R,HI1), Parietal E3M2V3 Frontal (R,HI1), Parietal E4MAVT
24 Cortical vein, RHI) = ®) Yes Yes No 21 RHIN) = 5 @7
Deep vein thrombosis ! !
Superior sagittal sinus, Frontal (L,HI2), Parietal E3M1V5
25 Cortical vein Parietal (L,HI1) cw Yes Yes LMWH 5 RHIT) 4977 3 ©)
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Table 3. Comparison demographic, clinical, and imaging characteristic between CVT with HT patients

in treatment groups.

Treat with AC Do not treat with AC P value

(N=21) (N=4)
1.Age , median , years 40 51.0 0.298
(IQR 29.0-48.0) (IQR 27.25-88.25)
2. Female, no. (%) 15(71.4%) 4(100%) 0.540
3. Symptom and signs, no. (%)
-Headache 9(42.9%) 3(75%) 0.322
-Seizure 16(76.2%) 1(25%) 0.081
-Hemiparesis 15(71.4%) 1(25%) 0.116
-Decreased level of consciousness 1(4.8%) 1(25%) 0.300
4.Hemorrhagic transformation
-Frontal lobe (HI1) 4(19%) 1(25%) 1.000
-Frontal lobe (HI2) 2(9.5%) 0(0%) 1.000
-Frontal lobe (PH1) 4(19%) 1(25%) 1.000
-Frontal lobe (PH2) 5(23.8%) 0(0%) 0.549
-Parietal lobe (HI1) 5(23.8%) 1(25%) 1.000
-Parietal lobe (HI2) 4(19%) 1(25%) 1.000
-Parietal lobe (PH1) 4(19%) 0(0%) 1.000
-Parietal lobe (PH2) 3(14.3%) 1(25%) 0.527
-Temporal (HI1) 1(4.8%) 0(0%) 1.000
-Temporal (HI2) 0 0
-Temporal (PH1) 0 0
-Temporal (PH2) 2(9.5%) 1(25%) 0.422
-Occipital (HI1) 1(4.8%) 0(0%) 1.000
-Occipital (HI2) 0 0
-Occipital (PH1) 1(4.8%) 1(25%) 0.300
-Occipital (PH2) 0 1(25%) 0.160
5. Multiple size of hemorrhage, no. (%) 10(47.6%) 3(75%) 0.593
6.Median volume of hemorrhage , cm® 10.38 54.80 0.063
(IQR 1.23-20.86) (IQR 34.62-74.97)
7.0cclusion site
-Inferior sagittal sinus 0 1(25%) 0.160
-Straight sinus 2(9.5%) 1(25%) 0.422
-Superior sagittal sinus 17(81%) 1(25%) 0.053
-Transverse sinus 8(38.1%) 2(50%) 1.000
-Sigmoid sinus 4(19%) 0 0.549
-Cortical vein 2(9.5%) 1(25%) 0.422
8.Median time to diagnosis ,day 2.0 1.5 0.757
(IQR 0.50-2.5) (1QR 0.25-3.50)
9.mRS scores before treatment , median 4.0 5 0.171
(1QR 3.0-5.0) (1QR 2.75-5.0)
10.GCS before treatment , median 14 © 0.129

(IQR 12.25-15.0) (IQR 8.0-14.5)
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Outcome and prognostic factors

The mean time from symptom onset to first
evaluation was 7 days (range 3 - 10 days). The
mean time from symptom onset to second evalua-
tion was 90 days (range 60 - 120 days).First evalu-
ation show 5 of 21 patients (23.8%) had GCS drop
> 3 even if on anticoagulation. However, there was
no difference in clinical deterioration (GCS drop =
3) between 2 groups: 5 of 21(23.8%) anticoagu-
lated patients and 1 of 4 patient (25%) without an-
ticoagulation treatment (P=1.000).

At 1 week evaluation, 14 of 25 patients (56%)
have multiple sites of HT. We found 6 of 25 patients
(24%) have clinical deterioration. 4 of 6 patients
(66.67%) have multiple sites of HT with clinical
deterioration (GCS drop = 3). And 3 of 4 patients
treated with AC, even if HT has more than two ar-
eas. Three months mRS follow up were 5 and 6 in
two patients. While another patients had mRS 1
although GCS dropped at the beginning, in this
case there are HT 2 areas. For 1 patient who did
not treat with AC because there is HT six areas.
Three months mRS follow up in this case was 5.

We found 10 of 25 patients (40%) have imag-
ing deterioration which 6 of 10 patients (60%) have
multiple sites of HT with imaging deterioration. There
was no difference in imaging deterioration between
2 groups: 8 of 10 patients (40%) received antico-
agulation versus 2 of 10 patients (50%) did not re-
ceived anticoagulation (P=1.000).

Two patients who have imaging deterioration
treated with AC, GCS did not decreased as the
worsening of image which first patient there was
minimally increase bleeding in same position with-

out further brain edema, and second patient there
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was minimally increase bleeding in new position
(show in table 2). Of the 25 acute CVT with HT pa-
tients, 20 patients (80%) were anticoagulated with
adjusted dose of intravenous heparin infusion or
subcutaneous enoxaparin in therapeutic dose. One
patient treat with oral anticoagulant. The mean time
from symptom onset to AC initiation was 6 days
(range 6-60 days).

The mRS before treatment ranging from 0 — 5
(median 4).6 of 25 patients (24 %) have GCS drop
>3 .Among 5 of 21 patients (23.8 %) who received
anticoagulation have GCS drop = 3. In the second
evaluation, 14 of 25 patients (56%) have mRS score
0-2, 11 of 25 patients have mRS scores 3-6. We
found 13 of 14 patients (93%) treated with AC have
mRS scores 0-2 and 8 of 21 patients (38%) treated
with AC have mRS scores 3-6.While 3 of 4 pa-
tients(75%) did not treated with AC have mRS
scores 3-6 as shown in figure 2. 7 of 11 patients
(63.6%) have mRS scores 3-6 with multiple HT. For
poor outcome group, 2 of 4 patients have multiple
HT, one patient has MRI deterioration which in-
crease in edema even if it had only one HT area and
another patient had one HT area then develop new
bleeding at another site. There was no difference
in mRS 3-6 after follow up at 3 month between 2
groups: number of patients (%) with AC 12(85.7%)
versus without AC 8(72.7%) (P=0.623)

The univariate identified factors associated with
a poor outcome (P < 0.05) was Imaging deteriora-
tion after treatment at 1 week, with odds ratios of
8.556 (95% confidence interval 1.332-54.949).
Other factors were not statistically significant. (Table
4)
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On Anticoagulation No Anticoagulation

¥ Clinical detericration

¥ Clinical deterioraion ™ No Clinical deterioration B No Clinical deterioration

On Anticoagulation No Anticoagulation

® |maging deterioration

® |maging deterioration ™ No imaging deterioration ® No imaging deterioration

Figure 1. Number of CVT with HT patients and clinical deterioration or imaging deterioration

mRS scores (-2

mRS scores 3-6

o

2 4 & ] 10 12 14

¥ No Anticoagulation ™ On Anticoagulation

Figure 2. Treatment of CVT with HT patient in mRS scores 0-2 and mRS scores 3-6
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Table 4.
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Comparison of demographic, clinical, imaging characteristic, treatments outcome in CVT with

HT patients between mRS 0-2 and mRS 3-6 follow up at 3 months

mRS 0-2 mRS 3-6 P Odd ratio 95%Cl
( N=14) (N=11) value
1.Age , median , years 40.0 40.0 0.660 1.027 0.975-1.082
(IQR 29.5-47.5) (IQR 28.0-59.0)
2. Female, no. (%) 10(71.4%) 9(81.8%) 0.661 1.800 0.264-12.296
3. Symptom and signs, no. (%)
-Headache 8(57.1%) 4(36.4%) 0.302 0.429 0.085-2.169
-Seizure 10(71.4%) 7(63.6%) 1.000 0.700 0.129-3.791
-Hemiparesis 10(71.4%) 6(54.5%) 0.434 0.480 0.091-2.523
-Decreased level of consciousness 0 2(18.2%) 0.183
4. Multiple size of hemorrhage, no. (%) 6(42.9%) 7(63.6%) 0.302 2.333 0.461-11.809
5. Median volume of hemorrhage , cm® 10.384 20.864 0.364 1.000 1.000-1.000
(IQR 1.908- (IQR 1.121-
16.147) 64.88)
6. Occlusion site no. (%)
-Inferior sagittal sinus 1(7.1%) 0 1.000 0 0
-Straight sinus 2(14.3%) 1(9.1%) 1.000 0.600 0.047-7.630
-Superior sagittal sinus 10(71.4%) 8(72.7%) 1.000 1.067 0.183-6.213
-Transverse sinus 6(42.9%) 4(36.4%) 1.000 0.762 0.151-3.856
-Sigmoid sinus 4(28.6%) 0 0.105 0 0
-Cortical vein 0 3(27.3%) 0.072
7. Treatment with AC no. (%) 12(85.7%) 8(72.7%) 0.623 0.205 0.018-2.327
8. Median time to treatment ,day 2 2 0.385 0.978 0.901-1.061
(IQR 1.75-5.5) (IQR 0-4.5)
9.Median time to diagnosis ,day 2.0 2.0 0.476 0.838 0.535-1.313
(1QR 0.75-3.25) (1QR 0-2.0)
10.mRS scores before treatment, median 4 6 0.000 1.577 2.982
(IQR 1.75-5.0) (IQR 4.0-5.0)
11.Imaging progression 3(21.4%) 7(70%) 0.035 8.556 1.332-54.949

Characteristics of hemorrhagic infarction, oc-
clusion site, management and outcome were shown

in table 2.

Discussion

The pathogenesis of CVT is composed of two

mechanisms. First, thrombosis of the cerebral veins,

which may cause focal neurological symptoms.
Second, thrombosis of the major sinuses, which
may cause to intracranial hypertension due to pro-
gressive and persistent venous congestion'”. The
thrombosis of cerebral veins causes ischemic
neuronal damage, venous infarction, and petechial

hemorrhage then becoming a large hematoma and
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cerebral edema®. The rate of thrombus enlarge-
ment, total thrombus volume and involvement of
cortical veins are associated with increased com-

plications and death™"

. Anticoagulation therapy is
the most commonly treatment even in patients with
ICH related CVT that poor prognostic factor'”.

In our study ,most common clinical finding from
increased intracranial pressure or complication of
venous infarction related to focal brain injury is
hemiparesis and decreased level of consciousness
that resemble to previous study’. There are several
rationales for anticoagulation therapy in CVT: To
prevent thrombus growth, to facilitate recanaliza-
tion, and to prevent DVT but clinician should be
balance with risks and benefits from anticoagulation
in CVT with HT"®. Study both prospective and ret-
rospective, are few in this situation. Previous study
of 102 patients with CVT, 43 had an ICH. Among 27
(63%) who were treated with dose adjusted intra-
venous heparin after the ICH, 4 died (15%), and 14
patients (52%) recovered completely. Of the 13
patients who did not receive heparin, mortality was
higher (69%) with lower improvement in functional
outcomes (only 3 patients completely recovered).
Einhaupl et al. studied patients with CVT managed
before and after their prospective trial of intravenous
heparin. In the randomized, controlled portion of the
study, 3 of 10 patients had intracranial hemorrhage
prior to AC therapy and no additional hemorrhages
were noted after treatment’®. Dean M. Wingerchuk
study 12 patient with CVT and HT, they concluded
AC therapy was avoided in CVT patients with HI that
were located in the temporal lobe, caused midline
shift or were enlarging. AC was safely initiated
within several days in clinically stable patients with
non-temporal-lobe HI of unchanging volume'®. Data

from observational studies suggest a range of risks
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for ICH after anticoagulation for CVT from zero to
5.4%". In our study between October 1, 2006, and
June 31, 2016 there were 25 acute CVT with HT
patients which 20 patients (80%) were anticoagu-
lated with adjusted dose of intravenous heparin
infusion or subcutaneous enoxaparin in therapeutic
dose. Only one patient treated with oral anticoagu-
lant. Demographic, clinical, and imaging charac-
teristics between treat with AC group and group not
treated with AC were not significant difference
(P<0.05) (table3).

In the first evaluation, only 5 of 21 patients
(23.8%) treated with AC had clinical deterioration
(GCS drop = 3). 9 of 21 Patients (42.8%) had CT or
MRI deterioration, one patient had CT or MRI dete-
rioration even though there was no AC therapy. The
clinical and image deterioration was not relevant
possibly because amount of increased hemor-
rhagic transformation was trivial or new bleeding
occurred in non-eloquent area. No difference in
clinical deterioration (GCS drop = 3), imaging de-
terioration and mRS follow up at 3 months between
two groups. From our data including previous stud-
ies support rationale of AC therapy in treatment of
CVT despite of the presence of pretreatment hem-
orrhagic transformation.

Univariate analysis showed that anticoagula-
tion was not related to outcome. In a retrospective
series of 62 patients with CVT, coma, paresis, and
ICH were associated with a poor prognosis'.In a
retrospective series of 59 patients with CVT coma
(GCS<8) and ICH were associated with a poor
outcome ".In our study we found imaging deteriora-
tion (P<0.035) was significantly associated with a
poor outcome. When follow up at 3 months, two
patients die. One patient died from increased HT,

midline shift, multiple HT areas and hemorrhage

9
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volume was 78.8 cm’. Another one died from mas-
sive brain edema even though there was only one
Hl area.

This study was limited by retrospective design,
based on single center study including limited small
number of patients. Hematoma volume calculation
could not perform in every patients due to they did
not received same types of neuroimaging which
MRI can detect small hemorrhage better than CT
moreover some HI presented with petechial hemor-
rhage feature that could not calculated by
4/3TT*(A/2)*(B/2)*(C/2) formula.

Conclusion

We conclude that in the setting of CVT with HT,
anticoagulation therapy may be safe and not influ-
ence poor outcome. Imaging deterioration was

predictor for poor outcome.
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score of ARWMC showed medium correlation with
number of total CMBs (Pearson correlation coeffi-
cient 0.326) while lacunar infarction showed a low
correlation (Pearson correlation coefficient 0.181,
p-value 0.005). Age and atrial fibrillation were risk
factors of CMBs in our study. Cognition assessed
by TMSE showed no relationship with CMBs

Conclusion: The CMBs among our patients
from the Memory Clinic was correlated with the co-
existing white matter change and lacunar infarction.
No association between CMBs and global cognition
was found.

Keywards: Cerebral microbleeds, white matter

lesions, small vessel diseases, dementia , Thai

Introduction

Cerebral microbleeds (CMBs) are lesions that
represented hemosiderin deposition in macrophag-
es surrounding small vessels in the brain paren-
chyma. They are visible in the blood-sensitive
magnetic resonance imaging (MRI) sequence
namely T2*-weighted gradient-recalled echo (T2*-
GRE), blood oxygen level-dependent (BOLD)
contrast and susceptibility weighted imaging (SWI).
CMBs are characterized as small round hypoin-
tense lesions with 2-5 mm in size "*. Lobar CMBs
are associated with cerebral amyloid angiopathy
(CAA), whereas CMBs in the deep brain regions
are related to hypertensive arteriopathy’. The
prevalence of CMBs were around 20% in people
age 60-69 years and increase with age close to
40% in those over 80 years old for all brain regions”.
Other pathology representing small vessel disease
includes white matter lesions (WMLs), lacunar in-
farction, perivascular space, and cortical microin-
farction. WMLs have been extensively studied and

shown a higher prevalence in neurodegenerative
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patients with the significant relations to cognitive
decline®. Previous studied showed close relation-
ship of CMBs to other small vessels pathology. The
prevalence of CMBs ranged from 18-32% in
Alzeimer's disease (AD) and 65-85% in vascular
dementia (VaD)>®. Up-to-date, the prevalence of
CMBs in Thai dementia population has not been
identified.

The objective of our study is to identify the
relationship of CMBs with other coexisting neurora-
diopathology and cognition in Thai dementia cohort.
The prevalence and risk factors of CMBs in Thai

dementia patients was explored.

Subjects and Methods

Participants

This is a cross-sectional study conducting in
the memory clinic of Siriraj Hospital, Mahidol Uni-
versity, Thailand. Dementia patients who had ac-
cessible echo-gradient or SWI sequences MRI brain
scans form the hospital database during 1995 —
2015 were included. All patients underwent com-
prehensive physical, neurological, and neuropsy-
chological examinations. The diagnosis of
dementia was based on the Diagnostic and Statis-
tical Manual of Mental Disorders, fourth edition
(DSM-IV) criteria” and cognition was assessed by
neuropsychological battery. Those with Alzeimer’s
disease (AD), vascular dementia (VaD), AD with
cerebrovascular disease (AD with CVD), Dementia
with Lewy bodies (DLB), Parkinson disease demen-
tia (PDD), and Frontotemporal dementia (FTD) were
included in our study. Global cognition was as-
sessed by Thai mental state examination (TMSE)®,
scoring from 0-30. The underlying medical histories
and risk factors were recorded weather the patient
had hypertension (HT) defined by blood
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pressure(BP) > 140/90 mmHg or taking antihyper-
tensive medication, diabetes mellitus (DM), dys-
lipidemia (DLP) according to American Heart As-
sociation guideline (LDL>130 mg/dL, TG>200 mg/
dL), coronary artery disease (CAD), history of
smoking including ex-smokers, history of current
alcohol use, and having atrial fibrillation. These
underlying medical histories were collected from
out-patient chart review.

Imaging

Each patient had 1.5 or 3 Tesla brain MRI with
axial SWI and/or T2*-GRE sequences and conven-
tional T1W, T2W, and FLAIR sequences. ND, a
neuroradiologist, supervised VS and CP MR rating.
Professor P Scheltens (professor of Cognitive Neu-
rology and Director of the Alzheimer Center at the
VU University Medical Center, Amsterdam, the
Netherland) educated VS and CP to rate WML and
CMBs on brain MRI.

Analyses of brain MRI

Radiological pathologies were rated by an
experienced senior neurologist (VS) and a neurol-
ogy resident (CP). CMBs were counted and graded
into groups of absent, present 1-5, 6-10, = 11 MBs.
CMBs were defined as round hypointense 2 to 10
mm lesions on T2*-GRE or SWI sequences. The
anatomical distributions were recorded as lobar,
deep, infratentorial region using Microbleed Ana-
tomical Rating Scale (MARS)*'"°. Signal voids
caused by vessels in the cerebral sulci, symmetric
calcification in basal ganglions, and choroid plexus
were excluded.

White matter changes were defined as hyper-
intensities on both T2-weighted and FLAIR images
and were graded according to Age-related White
Matter Changes scale (ARWMC)"". The sum score

of each distribution in right and left frontal, temporal,
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parieto-occipital, basal ganglion, infratentorial re-
gions ranged from 0-30".

Old infarctions were defined as hyposignal
intensity on T1-weighted images, hypersignal inten-
sity on T2-weighted image, hyposignal intensity with
a hyperintense rim on FLAIR.

Statistical analysis

The sample size of this study was calculated
using Raosoft, Inc (www.raosoft.com). With a con-
fidence level of 85%, the sample size needed to be
206 at least. Statistical analyses were performed
using SPSS 21 software. We used Pearson’s chi-
square and Fisher’s exact to calculated qualitative
data. T test for quantitative data and Linear by lin-
ear association for ordinal data were utilized. P
value less than 0.05 indicates the statistical signifi-
cance.

Ethical issue

This study was approved by Siriraj Institu-
tional Review Board (SIRB), Faculty of Medicine,
Siriraj hospital, Mahidol University, Thailand.

Results

Baseline patient’s characteristic

There were 246 patients included in the study
comprising 149 AD (60%), 31 VaD (13%), 24 AD
with CVD (10%), 14 DLB (6%), 4 PDD (4%), and 18
FTD (7%). There were 196 patients (79%) age
above 65 years. Mean age was 71 years old (range
37-90). 136 were women (55.3%). Mean TMSE was
20.23 (SD=5.70) for the whole group. The underly-
ing medical histories and risk factors which were
HT, DM, DLP, CAD, history of smoking including
ex-smokers, history of alcohol use, atrial fibrillation
were not significantly different between groups.
(Table1)
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Table 1. Baseline patient characteristics
AD VaD AD with DLB PDD FTD Total P-value
(N=149) (N=30) CVD (N=14) (N=10) (N=18)
(N=24)
Age, year (SD) 72.1(9.0) 699 (7.6) 73.2(8.1) 77.1(5.1) 73.9(6.3) 59.7(11.2) 71.4(9.3) p=0.000*
Women N (%) 93(62.4) 11(36.7) 15(62.5) 4 (28.6) 4 (40.0) 9 (50.0) 136 (65) P=0.018**
TMSE, mean (SD) 20.30 20.63 19.02 19.00 21.50 19.40 20.13 P=0.840
(5.46) (6.13) (6.02) (6.65) (5.13) (7.77) (5.79)
Hypertension 94 (63.1) 24 (80.0) 17(70.8) 4 (28.6) 6 (60.0) 10 (55.6) 155(63.0) P=0.052
DM 2(28.2) 13(43.3) 0 (41.7) 2(14.3) 2 (20.0) 4(22.2) 3(29.7) P=0. 255
DLP (5 0) 21(70.0) 1(45.8) 3(21.4) 4 (40.0) 6 (33.3) 118(4 0) P=0.057
CAD ( .0) 4(13.3) 2(8.3) 1(7.1) 1(10.0) 1(5.6) 8 (7.3) P=0.848
History of smoking 1(7.1) 1(3.3) 1(4.2) 2(14.3) 0 (0.0) 0 (0.0) 5(6.1) P=0.481
History of current 11 (7.1) 2(6.7) 1(4.2) 1(7.1) 0(0.0) 1(5.6) 6 (6.5) P=0.951
alcohol drinking
AF 5(3.4) 3(10.0) 3(12.5) 2 (14.3) 0(0.0) 0 (0.0) 13 (5.3) P=0.125

*For age, P-values were <0.05 in the difference between FTD and other groups

**For sex, P-values were <0.05 in the difference between AD and DLB

, AD and VaD, AD with CVD and DLB

AD=Alzheimer Disease, VaD=vascular dementia, CVD=cerebrovascular disease, DLB=dementia with Lewy bodies, PDD=Parkinson disease

dementia, FTD=frontotemporal dementia TMSE= Thai mini mental state

artery disease, AF=atrial fibrillation, SD=standard deviation

Cerebral microbleeds (CMBs)

The prevalence of total CMBs across the whole
dementia group was 55.5%. VaD had the highest
prevalence for total CMBs. (Table 2). Among pa-
tients presented with CMBs, more than 80% of each

type of dementia had less than 5 CMBs except for

examination, DM= diabetes mellitus, DLP=dyslipidemia, CAD=coronary

VaD and AD with CVD that had more than 5 lesions
of CMBs (46.2% and 26.6% respectively). In our
study, 16 patients (11.8%) had CMBs greater than
11 lesions (8 AD patients, 6 VaD patients, 2 AD with
CVD patients)

Table 2. Total cerebral microbleeds(CMBSs)
Total microbleeds AD VaD AD with DLB PDD FTD Total
(N=149) (N=30) CVD (N=14) (N=10) (N=18) (N=245)
(N=24)
Absent 76 4 9 5 2 13 109
N (%) (51.0%) (13.3%) (37.5%) (35.7%) (20.0%) (72.2%) (44.5%)
Present 73 26 15 9 8 5 136
N (%) (49.0%) (86.7%) (62.5%) (64.3%) (80.0%) (27.8%)  (55.5%)*
Number of CMBs: mean 2.52 5.97 3.71 1.71 2.30 0.33 2.84
SD 8.22 6.69 8.89 2.23 1.89 0.59 7.49
Min, Max 0,87 0,24 0,43 0,8 0,5 0,2 0,87
Median 0 3 1 1 2 0 1
1-5 59 14 1" 8 8 5 105
N(% of present CMBs) (80.8%) (53.8%) (73.3%) (88.9%) (100.0%)  (100.0%) (77.2%)
6-10 6 6 2 1 00 0 15
N(% of present CMBs) (8.2%) (23.1%) (13.3%) (11.1%) (0.0%) (0.0%) (11.0%)
> 11 8 6 2 0 0 0 16
N(% of present CMBs) (11.0%) (23.1%) (13.3%) (0.0%) (0.0%) (0.0%) (11.8%)

*Pearson Chi-Square: p < 0.001

P-values were <0.05 in the difference between VaD and other group, AD with CVD and FTD

AD=Alzheimer Disease, VaD=vascular dementia, CVD=cerebrovascular disease, DLB=dementia with Lewy bodies, PDD=Parkinson disease

dementia, FTD=frontotemporal dementia, SD=standard deviation
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58 patients (23.7%) reported of having infraten-
torial MBs. 40% of VaD patients had CMBs distrib-
uted in this region. Lower rates of infratentorial
CMBs were reported as 33.3% in AD with CVD, 30%
in PDD, 28.6% in DLB, 19.5% in AD, and 11.1% in
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FTD groups. CMBs in deep region were found in
64 patients (26.1%, ranged from 1-24 lesions). Deep
CMBs were reported in 60% of VaD, 42.9% in DLB,
41.7% in AD with CVD, 40.0% in PDD, 16.8% in AD,
and 5.6% in FTD. (Table 3)

Table 3. Deep cerebral microbleeds (CMBs)
Deep microbleeds AD VaD AD with DLB PDD FTD Total
(N=149) (N=30) CVD (N=14) (N=10) (N=18) (N=245)
(N=24)
Absent 124 12 14 8 6 17 181
N (%) (83.2%) (40%) (58.3%) (57.1%) (60.0%) (94.4%) (73.9%)
Present 25 18 10 6 4 1 64
N (%) (16.8%) (60.0%) (41.7%) (42.9%) (40.0%) (5.6%) (26.1%)*
1-5 22 15 8 6 4 1 56
N(% of present CMBs) (88.0%) (83.3%) (80.0%) (42.9%) (100.0%)  (100.0%) (87.5%)
6-10 2 2 1 0 0 0 5
N(% of present CMBs) (8.0%) (11.1%) (10.0%) (0.0%) (0.0%) (0.0%) (7.8%)
> 11 1 1 1 0 0 0 3
N (% of present CMBs) (4.0%) (5.6%) (10.0%) (0.0%) (0.0%) (0.0%) (5.4%)

*Pearson Chi-Square =>< P=0.001

P-values were <0.05 in the difference between AD and VaD, AD and AD with CVD, VaD and FTD, AD with CVD and FTD

AD=Alzheimer Disease, VaD=vascular dementia, CVD=cerebrovascular disease, DLB=dementia with Lewy bodies, PDD=Parkinson disease

dementia, FTD=frontotemporal dementia

97 patients were reported of having lobar
CMBs range from 1-71 MBs. (Table 4.) Only 11.3%
had CMBs greater than 5 lesions. The prevalence
of lobar MBs were highest in VaD group (66.7%)
followed by PDD (60.6%), AD with CVD (37.5%),

AD (36.9%), DLB (35.7%), and FTD (11.1%) groups.
The highest number of CMBs was seen in an AD
patients with the number of 87 total CMBs, 71 MBs
in lobar, 16 CMBs in infratentorial, but no CMB in

deep regions.

Table 4. Lobar cerebral microbleeds (CMBs)

Lobar microbleeds AD VaD AD with CVD DLB PDD FTD Total
(N=149) (N=30) (N=24) (N=14) (N=10) (N=18) (N=245)

Absent 94 10 15 9 4 16 148
N (%) (63.1%) (33.3%) (62.5%) (64.3%) (40.0%) (88.9%) (60.4%)
Present 55 20 9 5 6 2 97
N (%) (36.9%) (66.7%) (37.5%) (35.7%) (60.0%) (11.1%) (39.6%)*
1-5 51 15 8 4 6 2 86
N (% of present CMBs) (92.7%) (75.0%) (88.9%) (80.0%) (100.0%) (100.0%) (88.7%)
6-10 2 3 1 1 0 0 7
N (% of present CMBs) (36.4%) (15.0%) (11.1%) (20.0%) (0.0%) (0.0%) (7.2%)
>11 2 2 0 0 0 0 4
N (% of present CMBs) (36.4%) (10.0%) (0.0%) (0.0%) (0.0%) (0.0%) (4.1%)

*Pearson Chi-Square =» P=0.021

P-values were <0.05 in the difference between AD and VaD, AD with CVD and VaD, VaD and FTD

AD=Alzheimer Disease, VaD=vascular dementia, CVD=cerebrovascular disease, DLB=dementia with Lewy bodies, PDD=Parkinson disease

dementia, FTD=frontotemporal dementia
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The prevalence of isolated deep and infraten- White matter lesions

torial CMBs was 14.6%. The rate of infratentorial VaD had the highest white matter burdens
CMBs in DLB was 28.6%, in VaD was 20%, in PDD (mean sum score of ARWMC 12.90, SD 5.66,

was 20%; without statistically significant among range1-21. There were significant differences in

groups (p-value=0.548). AD group had the highest  white mater burden among dementia subtypes. (p

prevalence of isolated lobar CMBs (20.8%) with no <0.05, Table 5, Graph 1)
statistically significant (p-value=0.078) among

other groups.

Table 5. Total score of white matter lesions in each subtype of dementia

AD VaD VaD with DLB PDD FTD P-value
(n=148) (n=31) CVD (n=14) (n=10) (n=17)
(n=24)
ARWMC, mean 7.35(4.4) 12.90(5.7) 9.88(5.6) 9.00(4.19) 9.30(5.1) 6.00(4.36) <0.001
(Std.deviation)
Min-max 0-19 1-21 0-21 4-17 0-15 0-13
Graph 1. Correlation between total cerebral microbleeds(CMBs) and white matter lesions
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Pearson Correlation 0.326, p<0.05
ARWMC=Age Related White Matter Change Scale

AD=Alzheimer Disease, VaD=vascular dementia, CVD=cerebrovascular disease, DLB=dementia with Lewy bodies, PDD=Parkinson disease

dementia, FTD=frontotemporal dementia
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Infarctions

16 had large vessel infarction and 109 had

lacuna infarction. There was a low correlation be-

Thai * Journal * of ® Neurology

tween CMBs burdens and number of lacunar infarc-
tion. (Table 6)

Table 6. Cerebral microbleeds(CMBs) and infarctions

Infarctions CMBs Total
Absence Presence N=243
N=109 N=134
Large vessel infarction Absence 105 122 227
Presence 4 12 16
Lacunar infarction Absence 71 63 134
Presence 38 71 109 *

* P-values were 0.005, Pearson correlation 0.181

Correlations

The presence of CMBs correlated with age
above 65 years old (Pearson Correlation 0.199, p-
value 0.002). Overall, prevalence of CMBs was in-

creased with age from 37% in those younger than

65 years to 61.0% in those age 66-80 years. TMSE
score was not associated with CMB burden. Only
age and atrial fibrillation were significant risk factors
for CMBs in our study. P-value were 0.03 and 0.04
respectively. (Table 7)

Table 7. Cerebral microbleeds(CMBs) and risk factors

CMBs CMBs presence Total P-value
absence
Age >=65 years e 118 195 0.002
Hypertension 65 90 155 0.291
DM 32 41 73 0.893
DLP 47 72 119 0.126
CAD 6 12 18 0.322
History of smoking 7 9 16 0.951
History of current alcohol drinking 6 10 16 0.561
AF 2 11 13 0.030
TMSE Pearson correlation -0.98 0.114

TMSE= Thai mental state examination, DM= diabetes mellitus, DLP=dyslipidemia, CAD=coronary artery disease, AF=atrial

fibrillation
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Discussion

This is the first study examined the relationship
between CMBs and other small vessel disease
imaging pathology in dementia cohort. The preva-
lence of CMBs in Thai dementia patients was
55.5%. We also explored the prevalence of CMBs
in subtype of dementia cohort in Thailand. We are
among one of the few studies identified the preva-
lence of CMBs in other types of dementia besides
AD and VaD which had been extensively studied
previously. We found that age and AF were risk
factors for CMBs. There was a significant moderate
correlation between CMBs and ARWML, and a
significant low correlation between lacuna infarction
and CMBs.

The prevalence of CMBs in our dementia pa-
tients was more or less the same as that in other

Asian and Caucasian cohort."'*"*"®

. However, the
prevalence of CMBs depends on studied samples.
In healthy populations the prevalence of CMBs may
range from 4% to 40%, whereas in patients with
stroke population the prevalence can range from
50% to 70%'“"®. The occurrence of CMBs increas-
es in the older age group. A study from Austrian
Stroke Prevention showed the relationship of micro
hemorrhage in the subjects with high burden of
lacunar infarction and more extensive white matter
hyper intensities suggesting that CMBs could be a
marker of the underlying small vessel disease."

In the Rotterdam scan study, the prevalence
of CMBs was 40% in participants over 80 years old
and other population-based studies lobar CMBs
(suggesting underlying cerebral amyloid angiopa-
thy- CAA) were detected in up to about 25% healthy
elderly subjects at high risk of AF and ischemic

stroke.” In pooled follow-up data from 768 an-
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tithrombotic users including the Oxford Vascular
Study cohort (intracerebral hemorrhage, ischemic
stroke, and transient ischemic attack subjects),
CMBs at baseline were associated with higher risk
of ICH (OR: 12.1,95% ClI: 3.4-42.5, p<0.001) (18).
Antithrombotic drugs in dementia patients should
be used with cautions.

Despite the knowledge of the correlation of
deep CMBs and the underlying hypertensive arte-

3,6,20

riopathy™", our study did not show a relationship
between CMBs and other vascular risk factors ex-
cept age and AF. A small number of patients en-
rolled in our study and the lack of information on
systolic blood pressure (SBP), diastolic BP (DBP)
and median BP, were the limitations in our study.
Nevertheless, recent review supported an associa-
tion between CMBs, ICH, and AF."® We also have
demonstrated a relationship between CMBs, WMLs,
and lacuna infarction, confirming the small vessel
disease root cause relation.

Another condition related to CMBs was CAA
which frequently co-occurred with those diagnosed
of AD. Data from series of autopsy showed 80-90%
of AD had CAA pathology of varying severity'’. A
recent study in AD and mild cognitive impairment
(MCI) patients conducted in Australia exhibited a
strong association between of beta-amyloid depo-
sition using'' C-Pittsburgh compound B (PiB) PET
and lobar microhemorrhage'. The highest preva-
lence of isolated lobar MBs found in our AD patients
was correlated with the result of this study. The
higher prevalence of CMBs in our AD patients, 49%
comparing to 16-32% in the past studies, could be
due to the high rate of coexisting small vessel dis-
ease in our population rather than the association
with CAA alone.
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The prevalence of CMBs in other neurodegen-
erative dementias was under studied. Available
post-mortem data on CMBs in FTD patients using
7-tesla MRI showed low rate of detection. This was
believed to be caused by the lack of amyloid pa-
thologies and younger age in this group of pa-
tients®'. On the other hand, DLB and PDD patients,
who shared pathologies with AD, had a higher rate
of CMBs detection. Amyloid and neurofibrillary
tangles had been stated to contribute the cognitive

24 Our results

impairment in DLB and PDD patients.
on the prevalence of CMBs in DLB and PDD were
similar to the previous results.

The information of CMBs and severity of cog-
nitive impairment varied in many previous studies.
A meta-analysis of 25 studies with 9343 participants
total was conducted. Patients with CMBs had
higher incidence of cognitive impairment
(OR:3.5410; 95% Cl, 2.2979, 5.4567, p<0.05).
While another study found that the presence of
microbleeds was associated with an increased risk
for dementia after adjustment for age, sex, and
educational (hazard ratio, 2.02; 95% CI, 1.25-
3.24)"°. In our study, we found no correlation be-
tween global cognitive function assessed by TMSE
and the presence of CMBs. If we had used 3T MR,
we might have found larger amount of CMBs and
an association between certain cognitive domain
and CMBs.

The strength of our study was that we assessed
the prevalence of CMBs in the whole dementia
patients, providing the data on those with DLB,
PDD, and FTD in additional to AD and VaD which
were broadly studied previously. There were limita-
tions in our study. Some data of the underlying
disease and risk factors were missing since they

were collected through retrospective chart review.
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Few cases had incomplete MRI sequence because
some of the imagings were performed before our
setting up a standard protocol for microbleed as-

sessment.

Conclusion

The prevalence of CMBs among our Thai de-
mentia patients at the MC at Siriraj Hospital was
high. Age and AF were among cardiovascular risk
factors for CMBs found in this study. There was a
relationship between CMBs and other neuroradio-
pathology of cerebral small vessel diseases. Cogni-
tive decline assessed by TMSE showed no relation-
ship with CMBs. Future study on clinical and
imagings follow-up of cognitive function, progres-
sion of CMBs and other coexisting vascular brain

pathology were suggested.
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affects the living of people. Number of people tends
to travel and work in Bangkok are increasing due to
the high employment rate, leads to overcrowded
condition and transportation issues. Not only living
and working in competing time causes stressful con-
dition both mentally and physically, but also causes
many work-related diseases such as gall stone, acute
cystitis, anxiety disorder, insomnia, hypertension,
obesity, gastroesophageal reflux disease, migraine,
chronic headache, trigger finger, glaucoma, etc.
Furthermore, office workers often have head-
ache symptoms. According to the previous study,
average 10.6 lost working days due to migraine were
reported per absentee and per year.1 Migraine is the
seventh leading cause of time spent disabled world-
wide and affects roughly 12% of the adults in western
countries.”® The pathophysiology of migraine is
caused by a decrease threshold of nociceptors to
stimulation due to sensitization of the trigeminovas-
cular pathway." The prevalence increases steeply at
10 to 14 years of age and continues increase until
35 to 39 years of age.” Other factors relating to mi-
graine are gender which women are predominate
about two to three times, household income, home-
town, emotional stress, fluctuation of female hor-
mone, missed meal, weather, sleep disturbance,
odors, and alcohol drinking.*® Migraine affects the
person directly in term of medical fees, causing effect
on their socioeconomic condition. People with mi-
graine are found to be less effective at work. In ad-
dition, severe headache also affects the quality of
life in both the physical and mental aspects.
Characteristic and environment of work, stress
and personal factors influence health issue. They
might cause many sickness and impact on living
quality. Accordingly, the investigators aim is to study

on the issues of health problem and working abnor-
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mality of people working at the Bangkok Metropoli-
tan Administration, who are the example of major
people in Bangkok with high competitive and time-
attack working condition. The goal is to know the
prevalence of migraine, trigger factors and introduce

the knowledge to people in Bangkok and others.

Materials and Methods

Study design

This research was a descriptive cross-section-
al study by surveying data from the volunteers who
was Bangkok Metropolitan Administration (BMA)
officers on December 2017. Collecting information
through sets of questionnaire including personal
and health information and other factors that might
relate to migraine symptoms. In addition, basic
neurological examination was performed by a neu-
rologist and a neurology resident. Inclusion criteria
was aged older than 18 years old, cooperate in
answering the questionnaire, and able to read and
write in Thai language. Whereas, exclusion criteria
was incomplete information of questionnaire in
abnormal neurological symptoms, and abnormal
neurological examination. The primary end point
was the prevalence of migraine and the secondary
end point was the trigger factors that related mi-
graine on BMA officers. This study was approved
by Office of Vajira Institutional Review Broad Fac-
ulty of Medicine Vajira hospital, Navamindradhiraj
University and Bangkok Metropolitan Administration
Ethics Committee for Human Research.

Characteristic of study sample

From the BMA’s MIS2 record on 1% February
2016 there were approximately 1,800 persons, 531
males and 1,320 females. Because of this main
project consisted of many observation studies. It

need to collected data from all volunteers that were
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BMA's officers. Calculated participants from previ-
ous study’ by statistician must not be less than 311
persons, thus the recommend sample are 320 per-
sons to answer the objectives of the study.

Data from questionnaires were input into elec-
tronic clinical record forms. Frequency, character,
severity, associated symptoms during headache,
and headache related menstruation were analyzed.
We used the criteria for diagnosis of migraine from
the Headache Classification Committee of the Inter-
national Headache Society, 3" edition to divide
participants into 3 groups as migraine, non-migraine
headache, and without headache groups.® We had
compared characteristic of the headache, severity,
associating symptoms between headache, fre-
quency and relation of headache with menstruation
of the group that their headache between migraine
and non-migraine headache group. Finally, factors
to analyze were; gender, age (<40 and 240 years),
BMI (<25 and =25 kg/m®), hometown, marriage
status, children, income (<20,000 and =20,000
THB), duration of employment (<10 and =10 years),
exercise, sleeping time (<6 and =6 hours), coffee
drinking, alcohol drinking, smoking, daily transpor-
tation time (<2 and =2 hours), and duration of
computer usage (<4 and =4 hours).

Statistical analysis

Baseline characteristics of the samples was
presented as N (%), mean £ SD, or median (inter-
quartile range). Comparison between migraine
group and non-migraine headache group: Chi-
square test for characteristic of headache, Mann-
Whitney U test for severity, duration, and frequency
of headache, and Fisher’s exact test for associated
symptoms during headache and menstruation re-
lated migraine. Finally, we had analyzed each trig-

ger factors comparison between migraine and
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non-migraine headache groups by Fisher's exact
and Chi-square test. Because the result from this
study that participants were diagnosed as migraine
had too small numbers for multivariant logistic re-
gression analysis. Statistical analyses were per-
formed using the commercially available SPSS
software version 22.0. A p value <0.05 was consid-

ered statistically significant.

Result

There were 742 volunteers who replied
questionnaires, 272 volunteers were excluded by
incomplete answers in questionnaires, 470
complete questionnaire volunteers divided into
migraine, non-migraine headache, and without
headache groups. We found 16 volunteers in
migraine group (prevalence was 3.4%), 333
volunteers in non-migraine headache group
(70.9%); and 121 volunteers without headache
(25.7%). Migraine group had 13 females (81.2%)
and 3 males (18.8%). Average age of these three
groups were 35.81, 39.44 and 43.82 years old,
consecutively. The age range in the group of
migraine was 24 to 47 years old.

There were over-weighted people (BMI > 25 kg/
m?) 25% in migraine group, 34.8% in non-migraine
headache group, and 33.9% in non-headache group.
About two-third of hometown volunteers were urban.
Average daily transportation time was about 1.5, 1.5
and 2 hours, respectively. Also noted that migraine
group was the highest divorce or separation rate
(18.8%) compared to the others (3.6% and 5.0%).
Average income per month was 41,158.33 THB,
46,365.31 THB and 58,988.76 THB and average dura-
tions of employment was 6.8, 11.5 and 16.1 years,
respectively. Average duration of computer usage

was 4, 5, and 3 hours per day, respectively (Table 1).

23



24 21sasUs:andneniiiods:inelng Vol.34 ¢ NO.3 2018

Table 1. Baseline characteristics

Headache
Characteristic Non-migraine No headache
slarre headache

Total 16 (3.4) 333 (70.9) 121 (25.7)
Total in headache 16 (4.6) 333 (95.4) - -
Gender
Male 3 (18.8) 90 (27.0) 52 (43.0)
Female 13 (81.2) 243 (73.0) 69 (57.0)
Age (years) 35.8+6.5 39.4+8.9 43.8+94
(min-max) (24 - 47) (20 - 59) (25 - 60)
BMI (kg/m?) 235+5.2 243+4.9 243+43
<25 12 (75.0) 217 (65.2) 80 (66.1)
> 25 4 (25.0) 116 (34.8) 41 (33.9)
Hometown
Urban 10 (62.5) 197 (59.2) 81 (66.9)
Rural 6 (37.5) 136 (40.8) 40 (33.1)
Status
Single 11 (68.8) 181 (54.4) 52 (43.0)
Married 2 (12.4) 140 (42.0) 63 (52.0)
Divorce/separation 3 (18.8) 12 (3.6) 6 (5.0)
Childbirth
No 13 (81.2) 210 (63.1) 69 (57.0)
Yes 3 (18.8) 123 (36.9) 52 (43.0)
Income (THB) 41158 + 20036 46365 * 28870 58988 + 55771
(min-max) (16000 - 70000) (11399 - 200000) (10000 - 350000)
> 20,000 10 (62.5) 212 (63.7) 74 (61.2)
< 20,000 2 (12.5 40 (12.0) 15 (12.4)
Unknown 4 (25.0) 81 (24.3) 32 (26.4)
Duration of employment (years) 6.8 (3.0-17.8) 115 (4.2-18.2) 16.1 (8.3-25.9)
Exercise
No 6 (37.5) 157 (47.1) 45 (37.2)
Yes 10 (62.5) 176 (52.9) 76 (62.8)
Sleeping time (hours) 6 (5.,5-7.5) 6 (6-7) 6 (6-7)
<6 4 (25.0) 48 (14.4) 12 (9.9)
>6 12 (75.0) 285 (85.6) 109 (90.1)
Coffee drinking
No 2 (12.5) 130 (39.0) 51 (42.1)
Yes 14 (87.5) 203 (61.0) 70 (57.9)

Smoking
No 14 (87.5) 296 (88.9) 108 (89.3)
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Headache
Characteristic Non-migraine No headache
M headache

Disengage 2 (12.5) 22 (6.6) 9 (7.4)
Yes 0 (0.0) 15 (4.5) 4 (3.3)
Alcohol drinking

No 6 (37.5) 201 (60.4) 74 (61.2)
Yes 10 (62.5) 132 (39.6) 47 (38.8)
Daily transportation time (hours) 1.5 (1-2.5) 1.5 (1-2) 2 (1-2)
<2 8 (50.0) 173 (52.0) 58 (47.9)
>2 8 (50.0) 160 (48.0) 63 (52.1)
Duration of computer usage (hours) 4 (2-6) 5 (3-7) 3 (1-6)
<4 7 (43.8) 120 (36.0) 64 (52.9)
>4 9 (56.3) 213 (64.0) 57 (47.1)

Data are presented as n (%), mean + SD, or median (interquartile range).

Trigger factors between migraine and non-
migraine headache groups were analyzed. Results
showed in Table 2 that gender, age, BMI, home-
town, children, income, duration of employment,
exercise, sleeping time, smoking, alcohol drinking,

daily transportation time, and duration of computer

Table 2. Risk factors of migraine

usage were no significant different, except divorce
or separation ratio (20.0% vs. 80%) (Figure 1), which
found to be the higher in migraine. Also coffee drink-
ing ratio (6.5% vs. 93.5%) (Figure 2) was higher in

people with migraine.

Migraine Non-migraine headache p-value*
Factors

: (%) n (%)
Gender
Male 3 (3.2) 90 (96.8) 0.574"
Female 13 (5.1) 243 (94.9)
Age (years)
<40 11 (6.3) 164 (93.7) 0.128"
> 40 5 (2.9) 169 (97.1)
BMI (kg/m?)
<25 12 (5.2) 217 (94.8) 0.419”
>25 4 (3.3) 116 (96.7)
Hometown
Urban 10 (4.8) 197 (95.2) 0.790"
Rural 6 (4.2) 136 (95.8)
Status
Single 11 (5.7) 181 (94.3) 0.007"
Married 2 (1.4) 140 (98.6)

Divorce/separation 3

(20.0) 12 (80.0)
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Migraine Non-migraine headache p-value®
Factors

! (%) n (%)
Childbirth
No 13 (5.8) 210 (94.2) 0.139"
Yes 3 (2.4) 123 (97.6)
Income (THB)
> 20,000 10 (4.5) 212 (95.5) 1.000"
< 20,000 2 (4.8) 40 (95.2)
unknown 4 (4.7) 81 (95.3)
Duration of employment (years)
<10 9 (6.3) 134 (93.7) 0.203"
>10 7 (3.4) 199 (96.6)
Exercise
No 6 (3.7) 157 (96.3) 0.450"
Yes 10 (5.4) 176 (94.6)
Sleeping time (hours)
<6 4 (7.7) 48 (92.3) 0.274"
>6 12 (4.0) 285 (96.0)
Coffee drinking
No 2 (1.5) 130 (98.5) 0.032"
Yes 14 (6.5) 203 (93.5)
Smoking
No 14 (4.5) 296 (95.5) 04117
Disengage 2 (8.3) 22 (91.7)
Yes 0 (0.0) 15 (100.0)
Alcohol drinking
No 6 (2.9) 201 (97.1) 0.069"
Yes 10 (7.0) 132 (93.0)
Daily transportation time (hours)
<2 8 (4.4) 173 (95.6) 0.879"
>2 8 (4.8) 160 (95.2)
Duration of computer usage (hours)
<4 7 (5.5) 120 (94.5) 0.5317
>4 9 (4.1) 213 (95.9)

*: comparison between migraine group and non-migraine headache group; Fisher's exact test for **, and Chi-square test for ***.

At all events, comparing the group of migraine non-pulsating headache (68.8% vs. 41.7%) were
with the non-migraine headache found the relation found more significantly in people with migraine. For
between these two group from factors in Table 3 severity, people with migraine had more severe

and result was the unilateral (87.5% vs. 44.7%) and headache (6; 6-7) than those non-migraine head-
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ache (3; 2-5), significantly. Also the duration of the
headache was longer in people with migraine (7.5
hours and 1 hour) and also more frequent (3 and 2

attack per month). For associating symptoms during
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or vomiting (75.0% vs. 5.7%) in migraine group.
Menstruation related headache was no significant
difference between both headache groups (46.2%
vs. 25.5%).

migraine, we found more nausea (93.8% vs. 13.8%)

Table 3. Comparing between migraine and non-migraine headache groups
Migraine Non-Migraine Headache
Headache p-value*
n (%) n (%)

Characteristic

Unilateral location 14 (87.5) 149 (44.7) 0.001"
Bilateral location 7 (43.8) 143 (42.9) 0.949°
Pulsating quality 4 (25.0) 55 (16.5) 0.376°
Pressing or tightening quality 11 (68.8) 139 (41.7) 0.033"
Pain score 6 (6-7) 3 (2-5) < 0.001°
Durations (hours) 7.5 (5-12.5) 1 (0.5-3) < 0.001°
Symptoms between headache

Nausea 15 (93.8) 46 (13.8) < 0.001"
Vomiting 12 (75.0) 19 (5.7) < 0.001°
Photophobia and phono phobia 1 (6.3) 2 (0.6) 0.132°
Frequency (per month) 3 (3-6.5) 2 (1-4) 0.002"
Menstruation related headache’ (n=256) 6 (46.2) 62 (25.5) 0.113"

Data are presented as n (%) or median (interquartile range).

*: comparison between migraine group and non-migraine group; Chi-square test for 1 2 3 4, Mann-Whitney U test for 5 6

10, and Fisher’s exact test for7 8 9 11.

Status
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Figure 1. Related status in migraine and non-migraine headache groups
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Figure 2. Related coffee drinking in migraine and non-migraine headache groups

Discussion

The prevalence of migraine in this study was
lower than previous studies.”® We supposed that it
was different in nationality, sociality, and lifestyle.
Moreover, this study was limited and focused only
in the small group. Low replying and incomplete
questionnaire answers may affected to true preva-
lence. The diagnosis of migraine based on original
criteria from the “Headache Classification Commit-
tee of the International Headache Society, 3th edi-
tion (beta version)” is not questionnaire and not Thai
language validation, therefore, the result could not
be the same.’

We found that coffee drinking was signifi-
cantly higher in the migraine than in the non-mi-
graine headache group. This was the same as
previous study that caffeine discontinuation im-
proved acute migraine treatment, but still not clear
that high caffeine consumption was associated with
the development and chronic of migraine, although

the association was not strong.™ "

Moreover, we found divorce or separation were
higher ratio than in migraine group that not mention
in previous studies. We suspected divorce or
separation may induced emotional stress.

Other factors of migraine group such as
gender, age, BMI, hometown, childbirth, income,
duration of employment, exercise, sleeping time,
smoking, alcohol drinking, daily transportation
time and duration of computer usage, were no
significant differences between both groups
because of too small number of volunteers who
were diagnosed with migraine. But the trend of trig-
ger factors that provoke migraine, female, lack of
sleep, coffee and alcohol drinking, were similar to
previous studies.*®

Advantage of this study was specific group in
same workplace, not hospital based study, which
result might close to actual prevalence. Every vol-
unteers in both of headache groups were examined
by neurologist and neurology resident that in-
creased accuracy for diagnosis of migraine which

not found in other studies.
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Conclusion

In this study found that prevalence of
migraine in BMA officers was 3.4%. Only coffee
drinking was only significant modifiable factor in
migraine. The other significant factor in migraine
was divorce or separation. The non-significant
factors included gender, age, BMI, hometown,
childbirth, income, duration of employment,
exercise, sleeping time, smoking, alcohol drinking,
daily transportation time, and duration of computer

usage.
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N1SASOYSWNY

Vital signs: BT 36.0°C, BP supine 123/83 mmHg,
standing for 3 minute 120/79 mmHg, PR 64
bpm Body weight 50 kg, Height 160 cm

General appearance: A Thai women, good
consciousness, not pale, no jaundice

HEENT: not pale conjunctiva, anicteric sclera,
thyroid gland is not enlargement

Heart: regular rhythm, normal S1 82, no murmur, No
carotid bruit

Lung: trachea in midline, equal chest expansion,
equal breath sounds, clear

Abdomen: soft, not tender, no hepatosplenomegaly

Extremities: no rash, no pitting edema

Lymph node: no lymphadenopathy

NISASIASWNIYNWSUUUS:AIN

Mental status: good consciousness, orientate to
time, place, person

Cranial nerve: intact

Visual acuity: normal, eye ground - no papilledema,
no retinitis pigmentosa

Speech: ataxic dysarthria

Motor system: normal tone upper extremities,
increase tone lower extremities, motor power
grade V all extremities

Deep tendon reflex: 2+ in upper extremities 3+ in
lower extremities

Babinski’s: absence both

Clonus: negative both

Sensory: normal pinprick sensation, proprioception,
vibration

Cerebellar sign: wide base gait, impair tandem gait,
dysmetria on heel to knee and finger to nose

tests both sides, dysdiadochokinesia positive
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ﬁﬂqwzﬁqimmﬂ 37 ﬂméfwmmwﬁﬂﬁ@
mma‘mummﬂmmma‘@mmq smma‘l,mummﬂ
Lmumimw’l,mmma‘@@uLLNﬁJmL@uimﬂ mLﬂIﬂL?NLL?ﬂ
JrennNs AU LNR AT LAY AN TR
ANEDINITIATLANNITUTZATUINUTDIUIUATLNWAE
o A . N .
waldeailasuidudnwizad 1aAULN (ataxic
dysarthria) n1gATAATINNfdaeEududngilaed
tlywinaafiusyuuanesiias (cerebellar) F0ILTU
LL@”%W?QNﬁQﬁﬂW?M?’WWU long tract sign 1#un ns
Auanae9 tone Tudnmaisiifura 2 wwmﬂu
Tpeflaiflanniseaunss WIaLAEN195UANNEANT
Faiau ‘u\m@mﬁQﬂqam%m@ﬂimmmm@ﬂ Tug
Uaene a1g 37 UAndae@1N199@9 chronic pro-
gressive cerebellar ataxia 1N8INNTLAYE TN
spasticity Tull nsIdadauanisandAyae
- Hereditary cause L1 spinocerebellar
ataxia (SCA), late onset leukodystrophy, hereditary
spastic paraparesis (HSP) ‘lumg’m hereditary 11
E 2 2 1 = s o 1 @
wdandileazldimeitlsydfinieaseuaioninew Al
Tannanazifduldlsainnisiiananaiuglud (de
novo mutation) ¥rellszdRArauAfalidaian dauly
ﬂzjmmx‘i mitochondria disorder ¥#3@ autosomal
. . =3 = =1 v [ 2
recessive ataxia fionaaziauiiuldlfusdheens
ALFHAINBINIINNTLULAUTINAQETY FALFE, N1T
1AguRALUNRA polyneuropathy, retinitis pigmentosa
y — . . . X
feaniszdRuaznismsadanielinulugihaseil
- Acquire cause Nanann luaneruzuu il

0 primary progressive multiple sclerosis
(PPMS)

o nutritional deficiency (B12, vitamin E 78
copper)

o HTLV-1 infection ( tropical spastic
papraparesis) or HIV infection

0 neurodegenerative disorder ( MSA-C)
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ANNIATLAENNLANRALUNARARAAIINY1T8Y
ladundsluduaesmel venaniliedmaiafive
fwFLnsfnEn AnuRnLNG metabolite FAATYY
ANBIALMATATEY MR (F2N91 MR spectroscopy
wudnlusnumis white matter fifipaafiounfizesd
themeifiimniiadunes lactate ﬁ”\ummﬂugﬂﬁ 1H
f9anndn e Aaud 198NN Fana 9911919
Tinnsatasgaanfilaadanuduldlddnazidulsa
leukoencephalopathy with brain stem and spinal
cord involvement and lactate elevation (LBSL) sNd

NI NAE AT 1

M990 1 INsinnsIiadudniulsn Leukoencephalopathy with brain stem and spinal cord involvement

and lactate elevation (3)

Major criteria*: Signal abnormalities** in

1. The cerebral white matter, either inhomogeneous and spotty or homogeneous and confluent, relatively sparing the

U-fibers.

2. The dorsal columns and lateral cortic ospinal tracts of the spinal cord. Visualization of such abnormalities in the cervi-

cal spinal cord suffices.
3. The pyramids of the medulla oblongata.

Supportive criteria: Signal abnormalities in

. The splenium of the corpus callosum. x

. The posterior limb of the internal capsule. x

. The medial lemniscus in the brain stem. o

. The superior cerebellar peduncles. o

. The inferior cerebellar peduncles. o

. The intraparenchymal part of the trigeminal nerve. o
. The mesencephalic trigeminal tracts. 0

0 N O o b~ 0N -

. The anterior spinocerebellar tracts in the medulla.

©

. The cerebellar white matter with subcortical preponderance. 0

Elevated lactate of abnormal cerebral white matter (MRS).

* For an MRI-based diagnosis, patients should fulfill all major criteria and at least one supportive criterion.

** “Signal abnormalities” refer to abnormally low signal on T 1-weighted image and abnormally high signal on T2-weight-

ed images.
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§Uﬁ 1 MWy MRI duovdovguou (A-D) Axial T2-weighted MRI images Inhomogeneous signal abnormalities

are seen in the periventricular (pv) and deep cerebral white matter (A), At the level of the pons, the pyramidal

tracts (pt), medial lemniscus (ml), intfraparenchymal parts of the trigeminal nerves (tn) and superior cerebellar

peduncles (scp) are affected (B-C). At the level of the medulla (D), the pyramids (p), decussation of the medial

lemniscus (dml), inferior cerebellar peduncles (icp) and anterior spinocerebellar tracts (ast) are involved. (E-G)

NMWNNY MRI TIEUKAY T2-weighted images. The sagittal image (E) shows signal abnormality over the entire length

of the spinal cord (indicated by arrow). The axial images at the level of the cervical (F) and thoracic (G) spinal

cord demonstrate that the signal abnormalities are confined to the dorsal columns (dc) and lateral corticospinal
tracts (Ict). (H) Proton MRS of white matter shown abnormal of lactate peak (Lac). (Unrhav)

ufaﬂmﬁ@f«]ﬁnﬁmimmwwﬁmﬂﬁﬁﬁmﬁu i
1un serum lactate, Cobalamine level, Anti HIV,
CSF oligoclonal band, genetic testing for Adreno-
leukodystrophy (ALD) and metachromatic leukod-
ystrophy (MLD) Sufnaduln

Discussion

ngx Leukodystrophies tlulsafitinainaanu
HalnAnieiugnasu NHNansTUse white matter Tu
= X ) oy A %
aned lunstidnminlfiiauedlaannidae
aN13RALNFATRNTELUANEITRaFINAL pyramidal
) =< Ao A v Wyve o
tract sign TeHANHUL0 MR Adnldiudnm oy

leukoencephalopathies IaganERIZANLAEAAIN

TaeLaUlUANEFL YU (multi-focal) HANNINANSU
dl o/ [ 1 1 v a
nequmaiunguluey (confluent) Tastnansaunlu
\ . o Ao
dauaned supratentorial lugtlaesneininIINgzans
FBLiLITVINL periventricular AnELLIBLLIATAIALGL
1 = o v v a 1 L [~ .
#7193 a1aazinliidnlanadnglaedulsa multiple
. A o A Ay
sclerosis wAlllasananeuenigaulaly MRI Ae g
1qeluifiseslsnluA1uniares white matter 1390
subcortical U fiber wanainiuiniasiaunsaslsn
131904994 infratentorial WUINHANHLNANNIAT
(symmetrical) Tntiannzatstisludaunagnielu
\aanesnesduilszamgn 5 (intraparenchymal
parts of trigeminal nerves) 131904 white matter 994
Auadges corticospinal tract, medial lemniscus,

superior and inferior cerebellar pedencle #¥anan
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detetidnumisung dorsal column W& lateral corti-

cospinal tract finunaanauandgesladumds a9

udnwoeilidnululsa multiple sclerosis N17A794

#8338 MR spectroscopy AeEhududnTnn ity

194 lactate 1u white matter saufuan13vesgtland
v s
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Yazidn Aty LBSL fanemizaad MRI BNANEy

'
a

Ao Y o aa oy Al
WmL'W’]zmnﬂfmf;lﬂuwmwmﬂu@ﬂawmwmu
naunin'? anmsilunsiiade 19a LBSL wanaly
4 . P o
M99 1 @m:rm::m\mmwiuwulugﬂfmmmLm
THuA Awmdssealsaras splenium of corpus cal-
losal WAz posterior limb of internal capsule UBNWTLD
9:/ v niljrzd A 1%
mnuu@]ﬂfmmﬂuﬂmmimm\mmmmmau@ﬂﬂ
v
UANANRAN NN NENY MRI 98950819A
183 immune mediated demyelination iulu

Multiple sclerotic plaque vire seulsalu ADEM
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(acute disseminated encephalomyelitis) @1:190
KENAINNIIZNTATIS myelin fanAnwsfinn
WIRANNILIUNITNAILEATNIRY myelin lAAD
1. Immune mediated demyelination \{AAAIN inflam-
mation cell infitration ﬁu‘?mmmu i NARALABARN
IUNALAN (perivenular) AN HOLEN NG NG
A AAUAN = UZ189 medullary vein WNTNRIU
demyelinating plague Tunwane MRI Tneaniy
@ﬂﬂﬂéﬂﬂﬁiﬁ’ﬁfmmﬂﬁﬂ SWI (susceptible weight
imaging) ﬁ\‘lLmegﬂﬁ 2 WAy 2. Juxtacortical white
matter lesion 9aznusealsafananalunsdises
acquired demyelination 111 immune mediated de-
myelination 38 infectious demyelination 1 pro-
gressive multifocal leukoencephalopathy (PML) ‘17{
fanmmainnishnide JC virus wrazlinulunaz

dysmyelination Mdunusnia

sUR 2 mwhy MRI auovgovdUosilSous:viw qUou 1BSL (AC) AUGUoelsn multiple sclerosis (BD) Taul A
(T2W) 1a: C (SWI) 10usoglsa dysmyelination AUSIoNU periventricular white matter TUCQUDUSWEJF] ¥:WU intramed-
ullary vein ogdudnvzovsolsn (anfs A) Mw B (T2W) a:mw D (SWI) 10usoulsn demyelinating plaque Tu
qUoolsA multiple sclerosis AUSIOTU temporal horn of lateral ventricle (nFis ) 2:WU inframedullary vein (3N
ASIAN) WIQAUIUONAWIOT demyelinating plaque (UnKav)
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wana1ni Tl Ad. 2007 N1FAUNLINANNRR
Unfn19iugNIINaINNIINA e NS 19 EuNTA9N
DARS2® luanmndnAnyrednainalsn Leukoen-
cephalopathy with brain stem and spinal cord in-
volvement and lactate elevation (LBSL) TanuInEn
Hdo 4 A Yoo o o .
uniutinlunisliswad11nsu mitochondrial aspar-

'8

tyl-tRNA synthetase LazHNNI6NE0AANINTTHNRUS
WULANHUEABY (autosomal recessive) Hilaaidau
Tunjaziguiainguuy heterozygote” widnlugilog
21991318 LI ANNIEUTUALENN9RFIAN IR UGN TN
L'wmxﬁwﬁuﬁﬂﬁmmim'ﬁ%mwmmmﬁmﬂﬂﬁ
199n15n818RUE DARS2 iluiasiifinsaes
Uszindlne usiilesanansusideudieinnzes
MRI LazaIn1sneAaneainliisdtadagilondn
vu LBSL %qﬁmmzﬁﬂﬁm&l%ﬂuudmm HAFANIg
InssneuuutszAulsyresiidnfoyuazdtla sl
FaalAFuengu disease modify therapy gy
filaeilsm multiple sclerosis LAZUANIRENN198RI9

4 a oa dl IS 10 G|
Vl’]\‘m@\‘iﬂ{]llﬁlﬂ’]ﬁ‘%@’]@ﬂi’]ﬁ%LW\‘iIﬂﬂiN@’]L'l_]‘u
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Diabetic Lumbosacral
Radiculoplexopathy
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metformin, glipizide, pioglitazone11JM?Q@11WMW@LL@:
AausulainganlsaneunalndiuesuanlaAm
Aaan Hb Alc a14n 6.5 %

As9S MUY

V/S: BT 37.2 asAnLtaldiad, BP 125/75 mmHg,
HR 70bpm, RR 14p59/07

HEENT: not pale conjunctiva, anicteric sclera

Heart: normal s,s,, N0 murmur

Lung: normal breath sound, no adventitious sound

Abdomen: soft, not tender, no abnormal mass

Extremities: no edema, both thigh atrophy more
severe on the left side

Skin: no vesico-bullae lesion and other skin lesion

(SIS WNYNIWS:VUUS:AN

Cranial nerve: normal all cranial nerve

Motor power: motor power grade V all of upper

extremities
Right left
Hip flexion/extension IV/IV [/t
Knee flexion/extension VIV [/111
EHL Il |

Ankle dorsiflexion/plantar flexion  IV/IV /v

Eversion/inversion VIV 1]

Muscle atrophy at both thighs, more severe on the
left side with flaccid tone, no muscle fascicula-
tion

Deep tendon reflex: grade 2+ at biceps/triceps,
absent patellar and ankle reflex

Sensory: decreased pinprick sensation at lateral
side of both legs and dorsum side of both foots
with hyperesthesia and allodynia

Cerebellum: normal cerebellar signs

onusy

v z 1 dl A :I/

Qﬂ’mm&umm?mqmwﬂ?’mgﬂﬂmm?mm
aa9dn9gauL T ANNINTY IneRandszdRuaznng
M992319N18HNT lower motor neuron weakness
Ineniindasesisalusumds lumbosacral plexus 16
d449m994 nerve conduction study LAy electromyo-

U k7 Y o .

graphy wudndn 1Ay lumbosacral radiculoplex-
opathy atinslsfinuameiinlinnsealsnmLmLl
nill [ v =3 v o QI a v o
Hiluldnansanunaslavinnisdengoaivasia Tevn
lumbar puncture,CSFiﬁJWUﬁd wbc LA rbc LAasnu
albuminocytologic dissociation A protein @1\15\1
180 mg/dl, PCR for TB negative, PCR for Herpes
viral group all negative, VDRL negative, CSF cytol-
ogy: no malignancy cells Lazgam39a MRI lumbosa-
cral plexus WUH gadolinium enhancement bilat-

eral nerve root AININT 1

MWA 1 ANUYU:NW MRI L-S spine nougUouSums
a@rda (Unkdn)
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AMWA 2 MRI L-S plexus :coronal view (a.) 1Az axial view
(b.) ndav gadolinium enhancement aru:RdUoviioNs

Ao WSDUIISY (UnKUN)

an ) Ay gt =
anisedRuaznisngasenieildiintisanvn
ypalsAfuFLLIN A8 diabetic lumbosacral radicu-

a md‘ o v
loplexopathy TagiNasaunandsdmningaannls
WENLNANS TUTNNAUNNTRIFA LAZRAINTHAR A
winldangilaedl asymmetrical progressive parapa-
resis and painful at bilateral lower limbs Fa:ML
ansidiaansinuinan wazdlsyiRAruANLIaIa

Ao 13 p Y W Yo
nhNImaen" Lazkan1Ingaaau o dnliiusenlsn
# lumbosacral plexus 2g4lsfinnunA19zaUNeNA
AlFiAnensuazseslsandasnfin gy post-
surgical inflammatory neuropathy %38 lumbosacral
radiculoplexopathy @eEnang wluaadeau o Tu
flaqiiu Iaedadnfilefisealsaluszuuilsammnu
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AMWNA 3 MRI L-S plexus :coronal view (a.) 1Az axial view
(b.) MunavNAgUsTdSUMSSNY o1Mssoulsvd
3u (Unnun)

NAINTTENFA BUAAAIN immune mediated i1 1#LAA

. 4 e
neniauressruuLlszamdutlany Teldldseslsm
MAnannasan wiiiaiudulszainvizasin
Uszamingmsadu N13ana1A NNINARTL YFBNITLNA
WuAINNNIHFR®

. y 0o,

wuanentsinenlugilassaitlaidnaziiu
diabetic lumbosacral radiculo-plexopathy YEG
post-surgical inffammatory neuropathy 178
lumbosacral radiculoplexopathy A Mﬁﬂgﬁum?
Snwnanauisaluananaziiaqiiudaunein iy
intravenous corticosteroid’ Iuéﬂqm"m‘mﬁﬁﬁmﬁ
Fneudu intravenous pulse methylprednisolone

1,000 mg fiadu iluwnan 5 51 wazldinnssnuenlng
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nisimgaennlil IV pulse methylprednisolone
] v
1,000 mg afinefazniinss AnAanuauATLARARY
FAUALNITNNLNIN LAZENIUTTINIBINTUIA WLIN
v v
ANTAAULTVAIINNIFDITIAUU U1T19U918INT
1 [=1 a v % 1 dé’ 1
A01LINETINLNR U1 TN9TNEBNNNTEALLTI AL LG
o/ 1 (% a ¥ LR 1
faaaunssagiing amnsamuliieddasldldiingos
PRy o o o VY A \
anidesiidalildann Tddesdiaugoangs a1nis
Unanazudausaunuas azlnnwazuindaniely
a ) A e v oy v - \ ] o
WA LFABINITTNNAINA AT LN NALNLAER P
v 1
TURINNIIAARINNITTNHILALNANIIADLRLAIN LA
N5 IV pulse methyl-prednisolone A lANL
QII 1 1 1 o dé’ a o v
P9 NBBWLTININAUNIIH P ARTWARUNG N4
v
Afadugarinaluglassaiifindeann diabetic

lumbosacral radiculoplexopathy mﬂﬁz@m
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nauntinl 3 ey JuaeipesuaulsaneLasae
Faetninianseanyivsa Han191aTA9IAtn lIAUNAS
LAZATIAANBIALARLLNUMAN AN nLda N1
latu Temanasdniauanimalafagadn (Herpes
Simplex encephalitis) AFsELaaxlsaneLNaae

a dl 1 o L

annangansssiLaeulyl manadraniaweniu gile
Auaw maaailszidy cognitive wudngilaad severe
cognitive impairment without focal neurological
deficit 81 NM1IMIIANITARAEABNRIADST WLFT
AaunLFe left basal ganglion kA< right frontal
lobe m3raTuLanaadlaiy primary CNS lym-
phoma
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Primary CNS Lymphoma
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T9m1l9a16in AF on warfarin 13.5 mg/week LAagl
v v
Hilszifvaaniaananasgafis ARTIUNNA a0
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- Ufasisrdmlandszansaanlunsaunia

Physical examination :

Vital sign : BP 141/111 mmHg, HR 53 bpm,
RR 20/min, BT 37.4 °c

HEENT : not pale conjunctivae, anicteric sclerae,
no enlarged thyroid gland

Heart : normal S1S2, no murmur, regular rhythm

Lung : normal breath sound, equal breath sound,
no adventitious sound

Abdomen : normoactive bowel sound, soft, not
tender, no hepatosplenomegaly

Extremity : no edema, no abnormal skin lesion

Lymph node : no lymphadenopathy

Thai * Journal * of ® Neurology

Neurological examination :

Mental status : drowsiness, obey to simple com-
mand, psycho-motor retardation

Cranial nerves

CN'| : not evaluated

CN Il : pupils 3 mm RTLBE, normal eye position,
normal eye ground, RAPD negative both sides,
finger counted both eyes, normal visual field
by finger threat

CN I, IV, VI : no head tilt, full EOM, no nystagmus,
normal saccade and pursuit eye movement,
normal accommodation to near target

CN V : normal facial sensation, normal power of
mastication and temporalis muscle

CN VII : normal facial expression

CN VIII : normal hearing

CN IX, X :uvularin midline, normal gag reflex both
sides

CN Xl : normal power of sternocleidomastoid and
trapezius muscles

CN XII : tongue in midline, no fasciculation, no
tongue atrophy

Motor: no muscle atrophy, no fasciculation, mild

spastic tone

Right Left
Upper VIV VIV
Lower VIV VIV

Sensory: normal pinprick sensation, normal pro-
prioception

Cerebellar sign:
normal FTN
normal HTK

no dysdiadochokinesia

a1
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Reflex:
Right Left
Triceps 3+ 3+
Biceps 3+ 3+
Brachioradialis 3+ 3+
Knee 3+ 3+
Ankle 3+ 3+

Babinski sign: present both

Cortical lobe’s sign:

Frontal lobe : no grasping, no rooting, no Glabellar
tap, no palmomental reflex, no gaze prefer-
ence, no aphasia

Parietal lobe : no neglect

Stiff neck: negative

TMSE 3/30

Vol.34 ¢« NO.3 * 2018

asUdrynmn :

Subacute behavioral change for 1 month with

history of seizure

@WAN1SASOYNWHONURUENTS :

LDH 189 U/L(normal 81-234 U/L)

WANNSASIINWSVAIUAAY :

CT brain with contrast media : no significant
change of chronic infarction involving both gray and
white matter of both frontal lobes and small old in-

farction at right cerebellar hemisphere.

CT brain NCM
MRI brain (A341L50 1 laaneNLNaAqetn 3 Lﬁﬂuﬂ"ﬂu) Two encephalomalacia at bilateral frontal lobes

one at each side (right is larger than left)

CT brain c CM
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T2 FLAIR

T1W with Gd
W@ CT brain ¢ CM (admission ﬂwﬁu) multiple hypodensity lesions like mass and peri lesional vaso-

genic edema with contrast enhancement at right frontal lobe and left lentiform necleus

CT brain NCM CT brain c CM
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(Unrav)

mwma%mﬁmliﬂw - round cell tumor LN9Aa8E
uszel mitosis WAZE apoptotic cell TeLanEedn cell
finns tumover rate gann (1), daaiiaifindag CD30
I marker T cell positive Tuwan lymphocyte and
anaplastic large cell A negative (2), KI-67 positive
50% flanfAn B cell drdfanmanin uanie high cell
proliferative index (3), CD20 positive (‘VT’JQHM)
Specificity for lymphoma 114 marker 284 B cell(4)

NS3UNaYIUAONY :
Primary CNS lymphoma

Primary central nervous system lym-
phoma (PCNSL)

Lymphoma tunzifadniaen Midudounilaes

o '

5a 0 PNy
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