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Association Between Carotid atherosclerosis And High Factor
VIII Activity In Ischemic stroke
SUKUMAR MAJUMDER1, ANIS AHMED2, MD SHAHIDULLAH3, MD RAFIQUL ISLAM4,
MD REZAUL KARIM KHAN4, MASUD RANA5
Abstract:
Background: A sample of 60 subjects from population based study participated in a
study on carotid color duplex ultrasonography that aimed to assess the relations of
coagulation factors to stroke and carotid atherosclerosis. The association between
severity of carotid atherosclerosis and high factor viii activity in ischemic stroke is still
not clear. Objective: The present study was conducted to find out the association
between carotid atherosclerosis and high factor viii activity in ischemic stroke.
Methodology: This was a cross sectional analytical study carried out in the department
of neurology,BSMMU during the period of july’2009 to june’2011.A total 60 subjects
with ischemic stroke were included in this study and data were collected purposively.
Chi square test was done and probability value <0.05 were considered as level of
significance and 95% confidence limit were taken. Result: In patients with e”50%
carotid stenosis, 7(23.33%) had high factor VIII activity and 23(76.67%) had normal
factor VIII activity. In patients with <50% carotid stenosis, 2(6.67%) had high factor VIII
activity and 28(93.33%) had normal factor VIII activity. No significant difference
(P>0.05%) was found between the high factor VIII activity and normal factor VIII
activity related to severity of carotid stenosis. Conclusion: The roles of hypertension,
hypercholesterolemia, and hypertriglyceridemia have been implicated in the
pathogenesis of the carotid atherosclerosis but in the present study did not find any
association between the severity of the carotid atherosclerosis with high factor viii
activity in ischemic stroke.
Key words: Factor viii activity, Carotid atherosclerosis , Ischemic stroke.

Introduction:
Stroke is a clinical syndrome characterized by rapid
onset of focal or global neurological signs or
disturbance of cerebral function, lasting more than
24 hours or leading to death, with no apparent cause
other than that of vascular origin, non-epileptic and
non-traumatic in nature1. This definition includes
stroke from both infarction and hemorrhage.
Transient ischemic attack (TIA) is identical to that
of stroke, except that the symptoms last less than
24 hours. About 85% of stroke is caused by primary
cerebral ischemia resulting in infarction (ischemic
1.
2.
3.
4.
5.

stroke) and 15% are caused by cerebral hemorrhage
(hemorrhagic stroke)2,3.
Stroke is a major global health problem. It is a
major cause of mortality, morbidity and disability
in developed countries and increasingly in less
developed countries. Worldwide, it is the leading
cause of healthy years lost in late adulthood, and
evidence indicates that the burden of stroke,
particularly in terms of morbidity and disability,
will almost certainly increase in the foreseeable
future4.
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Stroke is the third most common cause of death in
the developed world and is the most common cause
of adult physical disability5. It is a common medical
emergency with an annual incidence of
approximately 160 per 100,000 population per year6.
The incidence rises steeply with age; the incidence
is rising in many developing countries due to
adoption of less healthy lifestyle.
There are several risk factors associated with
stroke. Some of which are non modifiable and some
are modifiable. Non-modifiable factors are age,
gender, race, heredity, previous vascular events (MI,
stroke), high fibrinogen. Modifiable factors are high
blood pressure, ischemic heart disease, diabetes
mellitus, hyperlipidemia, smoking, excess alcohol
consumption,
polycythemia,
elevated
homocystiene, elevated anticardiolipin antibodies,
obesity and oral contraceptives7 .For ischemic
stroke there are some potential new risk factors,
which include some genotypes, inflammatory
markers, infectious agents, biomarkers hemostasis,
high factor VIII activity , Von-Willbrand factor and
platelet related factors8 .
The prevalence rate of stroke of India is 250-350/
100,000 in last decade. Incidence of stroke in
Bangladesh is 2.55/1000 population/year in both
sexes (Bangladesh bureau of statistics, 2009).
About 40-50% of beds are occupied by stroke
patients in neurology ward which is reported in a
developing country like ours9.
It is interesting to note that coronary artery disease
mortality was reduced in haemophilic patients with
very low level of factor VIII observed both the 5-years
and 16.1 years studies of the Northwick Park Heart
Study. They also found modest association between
high factor VIII activity and coronary artery disease10.
These findings encourage the previous researchers
to elucidate the association between carotid
atherosclerosis and high factor VIII activity in
ischemic stroke patients.
Factor VIII, an essential blood coagulation factor, is
a large glycoprotein having a molecular weight of
approximately 360,000 11. Factor III is a cofactor
involved in activation of factor X by activated factor
IX in the presence of membrane surfaces and
calcium. Normal levels of factor VIII do not saturate
2

this enzymatic reaction. When factor VIII level
increase above the normal level, a given quantity of
factor IX can generate larger quantities of activated
factor X, which in turn generate large quantities of
thrombin and thus fibrin12. Factor VIII and Von
Willebrand factor as potential markers of endothelial
cell injury13. Plasma factor VIII might interact with
platelet glycoprotein-I, endothelium and
subendothelium thus deposition of platelet on
damage endothelium.
Deposited platelets may release growth promoting
peptides which stimulate proliferation of intima and
smooth muscle of blood vessels leading to
atherosclerosis14.This biochemical observation and
previous reports of thromboembolic disease in
patients with high factor VIII elevation, a causal
relationship between high factor VIII and
thromboembolic stroke appears likely.
Arteriography has been long regarded as the gold
standard diagnostic tool for carotid stenosis. It is a
costly and invasive technique with potentially serious
complications. The results of arteriography have not
been standardized which makes comparison of
results from different laboratories difficult. Duplex
ultrasound is a non-invasive, inexpensive and can
provide functional and anatomical information about
vessel stenosis and plaque morphology. Color
duplex flow ultrasonography has thus became a
routine noninvasive method of assessing
extracranial cerebrovascular occlusive disease
because it avoids the expense and risk of
arteriography. The sensitivity and specificity of
carotid duplex ultrasound range from 90% to 95%
for measurement of carotid diameter reduction, and
duplex ultrasound may be more sensitive for
detection of minimum atherosclerotic plaque. The
goals of carotid imaging can be described as early
detection, clinical staging, surgical road mapping
and postoperative therapeutic surveillance15.
The purpose of the study was to evaluate the
association between carotid atherosclerosis and
factor VIII activity in ischemic stroke.
Subjects and Methods:
Study population:
It was a cross sectional analytical study done in
the department of neurology ,Bangabandhu Sheikh
Mujib Medical University, Dhaka from July 2009 to

June 2011.A total of 60 patients with ischemic stroke
were included in this study. In this study normal
range of plasma factor viii activity was defined by
50-150% and elevated range by >150%.The severity
of carotid stenosis was defined by mild as
<50%,moderate as 50-69% and severe as >70%.
acute thrombotic event Study population was WHO
defined stroke patients, ischemic in type, confirmed
by CT scan of head/MRI of brain, presented after 7
days after the event. The sampling technique was
purposive and included both sexes. Patients were
excluded from the study who refuse to participate, with
cardioembolic conditions on clinical and
electrocardiographic grounds, like atrial fibrillation, aortic
or mitral valve disease, recent myocardial infarction (<6
weeks), prosthetic cardiac valve, heart failure, patients
with, acute inflammatory conditions, malignancy, liver
& renal disease, pregnancy, history of recent surgery.
Statistical analysis:
All data were recorded systematically in preformed
data collection form and data were expressed as
mean and standard deviation and qualitative data as
frequency distribution and percentage. Risk factors
were analyzed by Chi square test. Statistical analysis
was performed by using SPSS for windows version
16.0. 95% confidence limit was taken. Probability
value <0.05 was considered as level of significance.

The study included 60 patients and the mean age
was 58.0±10.7 years with range from 35 to 85 years.
Nearly one third 19(31.7%) of the patients was found
in the age group of 51-60 years. The results are
shown in the table I.
Table-II
Sex distribution of the study population(n=60)
Sex

Number of Patients

Percentage

Male

37

61.7

Female

23

38.3

Total

60

100

Table II shows the sex distribution of the patients
and it was found that 37(61.7%) male and 23(38.3%)
female. Male female ratio was almost 1.6:1 in this
study patient.

Observations and Results:
This cross sectional study was conducted in the
Department of Neurology, BSMMU, Dhaka from
July’2009 to June’ 2011 for duration of two years. Total
60 ischemic stroke patients were enrolled in this study.
The findings of the study are presented here.
Table-I
Age distribution of the study population (n=60)
Age
Number of Patients
Percentage
£40
41 – 50
51 – 60
61 – 70
71 – 80
>80
Mean ±SD
Range

4
12
19
17
7
1

Total

60

6.7
20.0
31.7
28.3
11.7
1.7
58.0±10.7
35-85
100

Fig.-1: Pie chart shows sex distribution
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Table-III
Distribution of 60 study population according to socioeconomic condition
Characteristics

Carotid stenosis
>50% (n=30)

Carotid stenosis
<50% (n=30)

P Value

Income (TK.)

N

%

n

%

<10.000

8

26.67

13

43.33

>10.000

22

73.33

17

56.67

Total

30

100

30

100

0.175ns

NS=Not significant
P value reached from chi square test.

In patient with >50% carotid stenosis, 8(26.67%)
had monthly family income of d” 10,000 taka and
22(73.33%) had monthly family income of > 10,000
taka. In patient with <50% carotid stenosis,
13(43.33%) had monthly family income of <10,000
taka and 17(56.67%) had monthly family income of
> 10,000 taka. No Significant (P>0.05) difference
regarding socioeconomic status was found between
< 50% and >50% Carotid Stenosis. The results are
shown in the table III.

Among the 60 patients of the study showed mild
Carotid Stenosis in 30 patients (50%), moderate
carotid stenosis in 16 patients (26.7%) and severe
carotid stenosis in 14 patients (23.3%) The results
were shown in table IV.

Table-IV
The distribution and Status of Carotid
Stenosis (n=60)
Carotid Stenosis

Number of
patients

Percentage

Mild

30

50.0

Moderale

16

26.7

Severe

14

23.3

Total

60

100

Fig.-2: Bar diagram shows status of carotid stenosis

Table-V
Distribution of the study of subjects whose age was a risk factor for carotid stenosis (n=60)
Age group

Carotid stenosis
>50% (n=30)

Carotid stenosis
<50%(n=30)

n

%

N

%

>50 years

28

93.33

12

40

<50 years

2

6.67

18

60

Total

30

100

30

100

S=Significant
P value reached from chi square test.

4

OR

(95%CI)

P Value

21.33

3.71-85.7

0.001s

In patient with >50% carotid stenosis, 28(93.33%)
had age >50 years and 2(6.67%) had age d”50years.
In patient with <50% carotid stenosis, 12(40%) had
age>50 years and 18(60%) had age d”50years.

Significant difference (p<0.05) was found regarding
severity of carotid stenosis in age group betweend”50
years and >50 years. The results were shown in
table V.

Table-VI
Distribution of sex as a risk factor for carotid stenosis (n=60)
Sex

Carotid stenosis
>50% (n=30)

Carotid stenosis
<50%(n=30)

n

%

N

%

Male

17

56.67

20

66.64

Female

13

43.33

10

33.36

Total

30

100

30

100

OR

(95%CI)

P Value

0.65

0.20-2.11

0.425ns

NS=Not significant
P value reached from chi square test.

Table-VII
Distribution of smoking as a risk factor for carotid stenosis (n=60)
Smoking

Carotid stenosis
>50% (n=30)

Carotid stenosis
<50%(n=30)

n

%

N

%

Yes

22

73.33

21

70

No

8

26.67

9

30

Total

30

100

30

100

OR

(95%CI)

P Value

1.18

0.33-4.19

0.774ns

NS=Not significant
P value reached from chi square test.

Table-VIII
Distribution of hypertension as a risk factor for Carotid Stenosis (n=60)
Hypertension

Carotid stenosis
>50% (n=30)

Carotid stenosis
<50%(n=30)

n

%

N

%

Yes

26

86.67

15

50

No

4

13.33

15

50

Total

30

100

30

100

OR

(95%CI)

P Value

6.50

1.59-28.69

0.002s

S= Significant
P value reached from chi square test.
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Table-IX
Distribution of diabetes mellitus as a risk factor for carotid stenosis (n=60).
Diabetes

Carotid stenosis
>50% (n=30)
n
16
14

Yes
No
Total

30

%
53.33
46.67
100

Carotid stenosis
<50%(n=30)
N
7
23
30

%
23.33
76.67
100

OR

(95%CI)

P Value

3.76

1.09-13.34

0.016s

S= Significant
P value reached from chi square test.

Table-X
Distribution of dyslipidaemia as a risk factor for carotid stenosis (n=60)
Dyslipidaemia

Carotid stenosis
>50% (n=30)

Carotid stenosis
<50%(n=30)

n

%

N

%

Yes

17

56.67

20

66.67

No

13

43.33

10

33.33

Total

30

100

30

100

OR

(95%CI)

P Value

0.65

0.20-2.11

0.425ns

NS=Not significant
P value reached from chi square test.

Table-XI
Distribution of study of Factor VIII as a risk factor for carotid stenosis (n=60)
Factor
activity

Carotid stenosis
>50% (n=30)

Carotid stenosis
<50%(n=30)

n

%

N

%

High

7

23.33

2

6.67

Normal

23

76.67

28

93.33

Total

30

100

30

100

OR

(95%CI)

P Value

4.26

0.70-33.16

0.072ns

NS=Not significant

Among the patient with e”50% carotid stenosis,
17(56.67%) had male gender and 13(43.33%) had
female gender. In patient with <50% carotid stenosis,
20(66.67%) had male gender and 10(33.33%) had
female gender. Severity of carotid stenosis was not
significant (p>0.05) among male and female gender.
The results were shown in table VI.
In patient with e”50% carotid stenosis, 22(73.33%)
were smoker and 8(26.67%) were non smoker. In
patient with <50% carotid stenosis, 21(70%) were
smoker and 9(30%) were non smoker. No significant
6

difference (p>0.05) was found between smokers and
non-smokers group related to severity of carotid
stenosis. The results were shown in table VII.
In patient with e”50% carotid stenosis, 26(86.67%)
were hypertensive and 4(13.33%) were
normotensive. In patient with <50% carotid stenosis,
15(50%) were hypertensive and 15(50%) were
normotensive. Severity of carotid stenosis among
hypertensive and normotensive group was
statistically significant (p<0.05).The results were
shown in table VIII.

In patient with e”50% carotid stenosis, 16(53.33%)
diabetic and 14(46.67%) were non diabetic. In
patient with <50% carotid stenosis, 7(23.33%)
diabetic and 23(76.67%) were non diabetic.
Significant difference (p<0.05) was found between
diabetic and non-diabetic group related to severity
of carotid stenosis. The results were shown in
table IX.
In patient with e”50% carotid stenosis, 17(56.67%)
were dyslipidaemic and 13(43.33%) were normal
lipid profile. In patient with <50% carotid stenosis,
20(66.67%) had dyslipidaemic and 10(33.33%) had
normal lipid profile . Severity of carotid stenosis was
not significant (p>0.05) between dyslipidaemic and
non-dyslipidaemic group. The results were shown
in table X.
In patient with e”50% carotid stenosis, 7(23.33%)
had high factor VIII activity and 23(76.67%) had
normal factor VIII activity. In patient with <50% carotid
stenosis, 2(6.67%) had high factor VIII activity and
28(93.33%) had normal factor VIII activity. No
significant difference (P>0.05%)between high factor
VIII activity and normal factor VIII activity related to
severity of carotid stenosis. The result are shown in
table XI.

Discussion:
This cross sectional study was carried out with an
aim to explore the association between carotid
atherosclerosis and high factor VIII activity in patients
with ischemic stroke. For this purpose, a total 67
patients of ischemic stroke age ranging from 35 to
85 years were purposively selected who attended
in the Department of Neurology of Bangabandhu
Sheikh Mujib Medical University, Dhaka during July,
2009 to June, 2011. Among them, seven patients
were excluded from the study because of four had
chronic kidney disease, two had valvular heart
disease and one had chronic liver disease. Finally
60 patients were enrolled in this study .
Previous population based study done by Beamer
et al16 shown the mean age of the patients having
ischemic stroke was 66±8 years, whereas the mean
age of patients in our study was 58.0±10.7 years.
In this study it was observed that 61.7% were male
and rest 38.3% were female patients and male
female ratio was 1.6:1 In a similar study done
previously by Khan17 the ratio was found 2.75:1.
Another study found M:F 2.53:1 in stroke patients
irrespective of types18 . The present hospital based
study may not reflect the actual ratio in the
community because in our society female stroke
patients usually do not get admitted to hospital
because of religious ground and lack of attention
by their family.
Regarding monthly family income, no significant
(P>0.05) difference was found between <50% and
>50% carotid stenosis in this study.
In the present cross sectional study of 60 ischemic
stroke patients we found mild carotid stenosis in
30 patients (50%), moderate stenosis in 16 patients
(26.7%) and severe stenosis in 14 patients
(23.3%).This observation is supported by Hadi et
al19 and Razzaq et al20.

Fig.-3: Bar diagram shows relation between severity
of carotid stenosis and factor VIII activity

Change et al 21 in their cross sectional study found
the strongest correlation of age with >50% carotid
stenosis. They had also explored, after age 20, every
10 year increase in age would double the risk of
having <50% carotid stenosis to becoming >50%
carotid stenosis. The present study also showed
that age more than 50 year is a significant predictor
of >50% carotid stenosis (OR: 21.33, 95%. CI: 3.717

85.7, P=0.001). Similar observations were obtained
from different investigators22,23. Our study did not
find any association between gender and carotid
stenosis (OR: 0.65, 95% CI: 0.20-2.11, P=0.425).
Similar result was obtained in an other
study(OR:0.055,95%CI:0.30-0.99,P
value0.06)23.However O’Leary et al24 and Caplan
et al25 observed male sex was a significant predictor
of moderate to severe carotid stenosis than female.
SU et al26 in their community based observational
study with 3602 ischemic stroke patients in Taiwan
shows smoking is a significant predictor of >50%
carotid stenosis (OR: 1.52, 95% CI: 1.30-1.89, P
value <0.05) where as our study failed to display
any association between smoking and carotid
stenosis(OR:1.18,95%CI:0.33-4.19,P value=0.774).
The difference is probably due to difference in
selection criteria and small sample size in this study.
Further large population based longitudinal studies
are needed to identify the relation between smoking
and severity of carotid stenosis.
The present study shows that hypertension is significant
predictor of >50% carotid stenosis (OR: 6.50, 95% CI:
1.59-28.69, P=0.002).Similar observations were found
by SU et al. 26 and Fisher et al.27.
The present study reveals significant association
between diabetes and severity of carotid stenosis
(OR: 3.76, 95% CI: 1.09-13.34, P=0.016). Hillen et
al 30 in their observational cross sectional study
found a significant correlation between carotid
stenosis and diabetes (OR: 2.92, 95% CI: 0.9811.23, P<0.05).Several studies have shown diabetes
is an independent risk factor of carotid
atherosclerosis and atherothrombotic cerebral
infarction28,29,whereas Change et al. failed to
confirm the result (OR: 1.28, 95% CI: 0.77-2.11, P=
0.34)21.
Our study did not found any association between
dyslipidaemia and severity of carotid stenosis (OR:
0.65, 95% CI: 0.20-2.11, P value 0.425).Several
hospital based case control studies have suggested
an association between high cholesterol and
extracranial carotid stenosis31,32 whereas other
population based study showed a conflicting result
both for high cholesterol and triglyceride in the
prediction of carotid intima-media thickness33.
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The potential source of bias may be related to the
study design since lipid lowering therapy were not
taken into account. Further, multiple measurement
and time integrated effect of longitudinal study are
needed to identify the relation between dyslipidaemia
and the severity of carotid stenosis.
In this study, patient with e”50% carotid stenosis,
7(23.33%) had high factor VIII activity and 23(76.67%)
had normal factor VIII activity. In patient with <50%
carotid stenosis, 2(6.67%) had high factor VIII
activity and 28(93.33%) had normal factor VIII
activity. No significant difference was found
(P>0.05%) between high factor VIII activity and
normal factor VIII activity related to severity of carotid
stenosis. Our present study did not found any
association between high factor VIII activity and
severity of carotid carotid stenosis(OR:4.26,95%
CI:0.70-33.16,P=0.072). Pan et al34 in their case
control study found high factor VIII activity was
associated with moderate and severe carotid
stenosis (OR: 3.35, 95% CI: 0.55-3.33, P value
<0.05). Our study is not consistent with this study.
The difference of result probably due to a potential
source of bias, demographic variations between
Chinese and Bangladeshi population and difference
of study design. On the other hand as Von
Willebrand antigen is the carrier protein for factor
VIII, both factor VIII and Von Willebrand antigen
should be measured to access the association
between high factor VIII activity and carotid
atherosclerosis.
The application of multiple measurements and time
integrated effect of longitudinal study may further
evaluate the association between degree of carotid
stenosis and high factor VIII activity.
In regard to the relation between carotid stenosis
and risk factors, evidence from the various literatures
are quite discordant. Of all the risk factors
investigated age, hypertension and diabetes has
independent association with severity of carotid
stenosis. Although sex, smoking, dyslipidaemia and
high factor VIII activity were considered important
risk factors for atherosclerosis, the present study
did not find any association.

Conclusion:
The aim of the study was to explore the association
between carotid atherosclerosis and high factor VIII
activity in ischemic stroke. The present study did
not find any association between severity of carotid
atherosclerosis and high factor VIII activity in
ischemic stroke.

2.

Panicker JN, Thomas M, Pavithram k, Nair
D, Sarma PS. ‘Morbidity predictors in ischemic
stroke’ Neurology India 2003 51:49-51.

3.

Markus HS.Stroke:Causes and clinical
feature.Medicine and International.2005;32:36-40.

4.

Kalache, A, Aboderin . Stroke the global burden
health policy and planning 1995; 10:.l-21.

Limitation of the study
This is a study based on data collected from
Neurology department of BSSMU, Dhaka. The
patients with ischemic stroke, who do not attend
this department, were not included in this study
population. Therefore, the sample lacks
representation of the population. Furthermore, many
confounding variables like age, sex, smoking,
hypertension, diabetes, dislipidaemia & dietary habit
may influence the result of the study. On the other
hand, as Von Willebrand factor is the carrier protein
for factor VIII further studies are needed to elucidate
the role of both protein in relation to carotid
atherosclerosis.
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Neyer JR,Greenlund KJ, Denny CH, Keenan
NL,Casper.Heart disease and stroke prevention
:National center for chronic disease and health
protection 2007;56 :469-74.

6.

Singh N, Pearce WH.Atherosclerosis disease
of the carotid artery. Medscap 2010;43:231-34.

7.

Ropper AH, Brown RH. ‘Cerebrovascular
Diseases’, Adams and victor’s Principles of
Neurology, 8th edn, McGraw-Hill .2005;1:661740.

8.

Hankey GJ. ‘Potential new risk factors for
ischemic
stroke:
What
is
their
potential?,’Stroke 2000;37:2181-88.

9.

Ullah AKMA, Miah GA, Islam KM, ‘Pattern
of admission in the department of neurology
IPGMR- A one year study,’ Bangladeh Journal
of Neuroscience 1992.;8:17-23.

In order to include all of the patients suffering from
ischemic stroke it will require such a study that
would be conducted over a large population of vast
area. But such an extensive study was not feasible
for several constraints like time, resources and
financial etc.
Recommendations
Besides traditional risk factors such as
hypertension, diabetes and dyslipidaemia additional
treatable risk factors that can be easily measured
and highly prevalent in the general population.
Although this study did not find any association
between carotid atherosclerosis and high factor VIII
activity, further application of multiple measurements
and time-integrated effect of longitudinal study may
evaluate the association between severity of carotid
atherosclerosis and high factor VIII activity in
ischemic stroke.
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Identification of Central Nervous System Complications
Related To Eclampsia
MURSHED BAQUI 1, MOHAMMAD SHAH JAHIRUL HOQUE CHOWDHURY2, MD. TAUHIDUL ISLAM
CHOWDHURY3, PARITOSH KUMAR SARKAR4, MD. NAHIDUL ISLAM5, QUAZI DEEN MOHAMMAD6
Abstract:
Background: Eclampsia is a complex hypertensive disorder of pregnancy affecting
multiple systems. Central nervous system is commonly affected and is a cause of
significant morbidity and mortality in women. Various neurological complications are
found in eclamptic patients. Aims and Objectives: The aim of this study was to explore
the various CNS complications related to eclampsia. Materials and Methods: This
retrospective observational study was carried out in the ‘Eclampsia ward’ of Department
of Gynaecology and Obstetrics of Dhaka Medical College Hospital (DMCH), during the
period of November, 2010 to October, 2011 in patients admitted with a history of
eclampsia. Fifty(50) patients were included in this study. Data was collected by a semistructured questionnaire. The patients were interviewed and a complete clinical
examination was performed by the investigator. It was reviewed by a consultant
neurologist. Results & conclusion: The results revealed that patients had headache,
comatose state, stroke, focal neurological deficit, post partum psychosis, aphasia and
cortical blindness. Death occurred in 6.0% of patients. As eclampsia is the third major
cause of pregnancy related maternal death in Bangladesh (16%), and no study has
yet not been reported in this field, this study might help in formulating management
plan; predict prognosis and functional recovery in the individual cases.

Introduction:
Eclampsia is one of the dreaded complications of
pregnancy as it carries high morbidity and mortality
to the mother and baby. The incidence of eclampsia
depends on a variety of factors and varies widely
from region to region.
Both the International Society for the Study of
Hypertension in Pregnancy (ISSHP) and the
Working group on High Blood Pressure in
Pregnancy (WGHBPP 1990) have recommended
the following definitions. Accordingly pre-eclampsia
is defined as occurrence of hypertension along with
proteinuria or edema or both after 20 weeks of
gestation and when convulsions or unexplained coma
occur in the setting of gestational hypertension, the
condition is referred to as eclampsia. In this context,

hypertension is defined as blood pressure above
140/90 mmHg (measured on two occasions, 4 h
apart) and proteinuria as urinary protein excretion
over 300 mg per 24 h (~30 mg/dl on random sample
or e” 1+ on dipstick). It is more common in developing
countries because illiteracy, lack of health
awareness and education, poverty, and superstitious
believes prevent women from seeking medical advice
during pregnancy1,2.
The incidence of eclampsia is high in Bangladesh7.9% (not including pre-eclampsia), according to
the results of a house-to-house survey3.
A neurological complication is defined as any
manifestation secondary to neuronal dysfunction in
patients with eclampsia. Common symptoms include
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headache, blurring of vision, aphasia, facial nerve
palsy, cerebrovascular accident, transient
ischaemic attack, cerebral edema, comatose state,
postpartum psychosis, cortical blindness, transient
blindness, retinal edema etc4.
The World Health Organization (WHO) estimates
that only 40% of births in developing countries take
place in health facilities5.When delivery care is
sought, it is done late, after a lot of delays and this
contributes to maternal mortality. The aim of this
study to identify the central nervous system
complications and its pattern related to eclampsia.
Methods and Materials: This retrospective hospital
based observational study was carried out in the
Eclampsia ward of Department of Gynaecology and
Obstetrics, Dhaka Medical College Hospital. The
study period was 1st November 2010 to 31st October
2011. Fifty(50) eclamptic patients were sampled by
purposive (non-random) sampling. Patients with
features of eclampsia confirmed by consultant
gynaecologist and having central nervous system
complications diagnosed clinically and evaluated
by neurologist were included. Patients having any
pre-existing neurological deficit were excluded. Data
was collected by a semi-structured questionnaire.
The patients of eclampsia were identified by a
consultant gynaecologist on the basis of diagnostic
criteria1,2. All patients of eclampsia during the study
period were interviewed and examined. Patients with
central nervous system complications were
isolated. A complete clinical examination was
performed by the investigator after 24 hours of proper
management of eclampsia and was repeated 24
hourly for three occasions for newer central nervous
system features. It was reviewed by a consultant
neurologist before reaching final diagnosis.
Information was obtained from the patient as well
as from the witness usually a family member or
hospital staff. Clinical features and examination
findings were noted. Those patients found having
central nervous system complications in clinical
examination were sent for CT scan of head in
Department of Radiology and Imaging, Dhaka
Medical College Hospital. CT scans of head were
performed by standard CT scan machine (Somatom
emotion Duo, Duel slice, Siemens). The images
were reported by the same radiologist in all cases.
Relevant data and findings were recorded in a
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preformed data sheet for each patient. The different
variables of the data were analyzed with the help of
SPSS (Statistical Program for Social Science)
software version 16. Statistical analysis was done
by appropriate procedure. The results were
presented as tables and analyzed accordingly. Prior
to the commencement of this study, the research
protocol was approved by the thesis committee
(Local Ethical Committee).
Results:
In this retrospective hospital based observational
study a total number of 50 eclamptic patients having
central nervous system complications were enrolled
and the results of the study were presented here.
Table-I
Age distribution of the eclamptic patients
associated with CNS complications (n=50)
Age of the patient
(Years)
15-20
21-25
26-30
31-35
36-39
Total

Number of
patients
23
14
5
6
2
50

Percentage
46.0
28.0
10.0
12.0
4.0
100.0

Range : 15-39 years; Mean±SD : 22.9 ± 6.1

Table-I showed that the mean age of patients having
features of eclampsia was found 22.9 ± 6.1 years
ranging from 15-39 years and maximum number
(46.0%) was found in the age group of 15-20 years.
28.0% of patients were found in the age group of
21-25 years and only 4.0% of patient were above
35 years of age.
Table-II
Other socio-demographic characteristics of the
subjects (n=50)
Variables
Habitat
Education

Family
Monthly
income (Tk.)

Patients
Number Percentage
Urban
Rural
Illiterate
Primary
Secondary
SSC
<10000
10001-20000
20001-30000

18
32
12
29
6
3
39
9
2

36.0
64.0
24.0
58.0
12.0
6.0
78.0
18.0
4.0

Table-II showed sample descriptions of sociodemographic variables that 36.0% of patients were
residing in urban area and 64.0% in rural area.
58.0% of patients were educated up to primary level,
and 24.0% were illiterate. 78.0% of patients had a
monthly family income of less than 10,000 Tk.

Table-V showed that 42.11% of patients developed
eclampsia during the gestational age of 33-36 weeks
and 39.47% of patients at their late pregnancy. Only
18.42% of patients had eclampsia before gestational
age of 32 weeks. Mean gestational age was 35.1
weeks with a standard deviation of 3.4 weeks.

Table-III
Distribution of antenatal care in eclamptic
patients with CNS complications (n=50)

Table-VI
Distribution of parity of eclamptic patients with
CNS complications (n=50)

Antenatal care

Number of patients Percentage

Never

39

78.0

1-3 times

11

22.0

Total

50

100.0

Table-III showed that 78.0% of the patients never
went to any antenatal care center for present
pregnancy and only 22.0% of the patients received
antenatal care for 1 to 3 times.
Table-IV
Distribution of time of development of eclampsia
with central nervous system complications (n=50)
Time

Number of Patient

Percentage

Prepartum

38

76.0

Postpartum

12

24.0

Total

50

100.0

Table-IV showed 76.0% of patients had prepartum
eclampsia whereas 24.0% had post partum
eclampsia that developed central nervous system
complications.
Table-V
Distribution of gestational age of pregnancy of
prepartum eclamptic patient at admission (n=38)
Gestational age
(Weeks)
26-28

Number of
Patients
2

Percentage

29-32

5

13.16

33-36

16

42.11

37-40

15

39.47

Total

38

5.26

100.00

Range : 26-40 weeks; Mean±SD : 35.1±3.4 weeks

Parity

Number of
Patients
29

Percentage

2-3

13

26.0

>4

8

16.0

Total

50

100

Primigravida

58.0

Table-VI showed 58.0% of patients who developed
eclampsia with central nervous system
complications were primigravida while 26.0% of
patients had 2-3 parity and only 16.0% of patients
had e”4 parity.
Table-VII
Pattern of CNS complications in eclamptic
patients (n=50)
Complications

Number of Percentage
Patients*
Aphasia
6
12.0
Headache
23
46.0
Focal neurological deficits
9
18.0
Stroke
11
22.0
Cortical blindness
4
8.0
Post partum psychosis
8
16.0
Comatose state
17
34.0
Death
3
6.0
*Multiple responses

Table-VII. showed that 46.0% of patients had
headache, then 34.0% had comatose state, 22.0%
stroke, 18.0% focal neurological deficits, 16.0% post
partum psychosis, 8.0% cortical blindness. Death
occurred in 6.0% of cases.
Discussion:
The present study was carried out with an aim to
find out central nervous system complications
related to eclampsia in the perspective of
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Bangladesh. The socio-demographic profile (age,
body weight, socio-economic status and parity) of
the patients, antenatal care, gestational age, and
its relation to develop central nervous system
complications in eclampsia and maternal outcome
were evaluated.
A Clinical Study of 100 Cases of Eclampsia In
Rajshahi Medical College Hospital (RMCH) found
the socioeconomic status, level of education, the
quality of patients’ nutrition and antenatal care of
the patients were very low6. Another study found
that eclampsia was more common below 20 years
(6.97%) of age group, primi-mother (7.43%), lower
socio-economic status (5.67%) and in unbooked
(6.41%) cases7. The current study also featured
almost same findings in the patients of eclampsia
who developed central nervous system
complications such as age below 20 years,
primigravida, late gestational age, lower
socioeconomic status, illiterate or primary level of
education, no or a few antenatal care. These results
were comparable with other results.
In a study at Eclampsia ward in Dhaka Medical
College Hospital in the year of 1998 to 2000 with
2956 eclamptic patients found the incidence of
eclampsia with different complications was 21.0%,
which included central nervous system
complications with coma (2.9%)8. Eclampsia study
in RMCH found only 4.0% of patient as eclampsia
with central nervous system complications6 .
Another study in Mayo Hospital Lahore found 7.0%
central nervous system complications in a study9.
Sibai and Ustav (1995) found that about 6.5% of the
patients with eclampsia develop neurological
complications10. In this current study the incidence
of central nervous system complications found were
4.77%. These findings were consisted with the
current study. While Okanloma and Moodley (2000)
in a study in Darban, South Africa found neurological
complication rate only 0.9% which truly reflects its
better health services of their community7.
In the same study it was revealed that out of 140
eclamptic women with neurological complications
it was found that 37.5% of patients had hemiparesis,
12.5% hemiplegia, 6.25% monoparesis, 18.75%
facial nerve palsy, 12.5% transient blindness (<6
hours), 6.25% cortical blindness (>48 hours),
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18.75% post partum psychosis, 6.25% transient
ischaemic attack and 6.25% comatose state7. Sibai
and Ustav (1995) found followings as common
neurological complications in eclampsia that include
cortical blindness, aphasia, limb weakness,
psychosis, coma or cerebrovascular accident10.
Douglas et al. (1994) 11 ,Katz et al. (2000) 12 and
Chames et al. (2002) 13 in separate studies found
that persistent occipital or frontal headaches,
blurred vision, photophobia, and altered mental
status. Patients might experience at least one of
these symptoms in 59–75% of the cases.
Headaches were reported by 50– 75% of the
patients, whereas visual changes were reported in
19–32% of the patients11-13.In the current study
shown that 46.0% of patients had headache, then
34.0% had comatose state, 22.0% stroke, 18.0%
focal neurological deficits, 16.0% post partum
psychosis, 8.0% cortical blindness. Death occurred
in 6.0% of cases. These findings support the
present study.
There were different range of maternal mortality in
different region and different areas of same region.
Eclampsia is an important cause of maternal death
in many parts of Africa, Asia, the Caribbean, and
Latin America. Nigeria has one of the highest rates
of maternal mortality in the world. There are several
studies in Nigeria. All of those study showed that
eclampsia has been noted to be among the most
common causes of maternal mortality in Nigeria.
Tukur et al. (2007) 14 in Birnin Kudu found eclampsia
contributed 43.1%, while Igbafe et al. (2004) 15 in
Yenagoa 40.0% and Aboyeji et al. (2004) 16 in Ilorin
27.5% of all maternal deaths. Rathore et al. (2010)
found maternal mortality due to eclampsia was
around 24.0% in a hospital based study in Lahore,
Pakistan9. In Rajshahi Medical College Hospital,
Khanum et al. (2004) found maternal mortality due
to eclampsia was 16.0%6.6Pal (2011) found that
the overall maternal mortality rate was 6.05% in
Burdwan Medical College Hospital, Kolkata7.In this
current study maternal mortality due to central
nervous study complications was 6.0%.
Conclusion:
Central nervous system complications remained as
important cause of morbidity and mortality of
eclampsia of pregnancy. Younger age groups, low

socioeconomic status, lack of education,
primigravida, avoidance of antenatal care were
commonly observed in patients who developed
eclampsia with central nervous system
complications.
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Asymptomatic Neuropathy in Recently Diagnosed Diabetic
Patients: Electrophysiological Evaluation
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Abstract:
Aim & background: As significant electrophysiological changes are found in
asymptomatic neuropathy in diabetes mellitus and electrophysiological studies of nerve
conduction velocity are our most sensitive tools to quantify early abnormalities, therefore,
we tried to find out status of asymptomatic peripheral nerve dysfunction in recently
diagnosed diabetic patients in Bangladesh perspective. Method :This study was carried
out at BSMMU and BIRDEM during November 2005 and April 2006. The study included
60 subjects, 30 recently diagnosed diabetic subjects (14 male, 16 female).
None had neuropathic symptoms or signs. All cases were selected randomly diagnosed
by ADA criteria accepted by WHO. Thirty healthy controls with mean age comparable
to that of diabetic subject were selected from the friends of the subjects and patients
attending neurology outdoor of BSMMU. Result:Findings (mean±SD) were (case and
control, respectively): Tibial nerve, DML 4.05±0.81 and 3.84±0.70 msec (P>0.10),
CMAP 16.90±5.14 and 19.49±4.73 mV (P<0.05), MCV 45.43±4.55 and 48.24±4.72 m/
s (P<0.05), and F latency 45.09±12.43 and 42.50±8.93 msec (P>0.10); peroneal nerve,
DML 4.12±1.10 and 4.03±0.67 msec (P>0.50), CMAP 5.80±2.89 and 6.97±1.79 mV
(P>0.05), MCV 43.10±8.89 and 48.27±3.56 m/s (P<0.01), and F latency 50.27±10.81
and 41.32±3.05 msec (P<0.001); median nerve, DML 3.57±0.46 and 3.55±0.52 msec
(P>0.50), CMAP 16.33±4.24 and 17.84±3.73 mV (P>0.10) and MCV 55.16±5.33 and
57.70±4.33 m/s (P<0.05), and F latency 25.08±5.28 and 24.39±4.83 msec (P>0.50);
and ulnar nerve DML 2.57±0.33 an 3.17±0.61 msec (P<0.001), CMAP 14.65±3.32 and
17.29±6.83 mV (P>0.05), MCV 55.74±5.00 and 58.50±5.13 m/s (P<0.05), F latency
25.09±5.35 and 25.82±3.33 msec (P>0.50); sural nerve, DSL 2.46±0.68 and 3.12±0.45
msec (P<0.001), SNAP 19.44±10.25 and 25.32±7.88 ìV (P<0.05), SCV 49.95±10.22
and 52.46±3.96 m/s (P>0.10); median nerve, DSL 2.52±0.39 and 2.77±0.49 msec
(P<0.05), SNAP 30.23±12.79 and 31.69±11.02 ìV (P>0.50), and SCV 56.90±6.77 and
57.41±5.85 m/s (P>0.50); and ulnar nerve, DSL 2.03±0.39 and 2.48±0.49 msec
(P<0.001), SNAP 29.30±14.36 and 30.72±10.76 ìV (P>0.50), and SCV 60.96±8.38
and 57.93±7.15 m/s (P>0.10). Mean (±SD) HbA1c was significantly high (P<0.001) in
case group (7.10±0.80%) compared to control (5.51±0.65%). Mean (±SD) SGPT
showed no significant difference between case (36.10±13.02 u/L) and control
(36.20±7.94 u/L). Similarly, mean (±SD) total cholesterol also showed no significant
difference between case (201.57±37.56 mg/dl) and control (191.00±17.17 mg/dl).
Conclusion: Motor nerve conduction parameters are affected more than sensory nerves
and F-wave latencies are more frequently and early involved in these subjects.
Abnormalities on nerve conduction was started in the feet rather than the hands.Clinical
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spectrum of diabetic neuropathy is variable and may be asymptomatic, but once
established as polyneuropathy, it is irreversible and may finally be disabling. Early
detection of diabetic neuropathy is one of the major goals in the management of
diabetes since timely intervention may substantially reduce mortality and morbidity.
Key words: Neuropathy, Diabetes, Electrophysiology
Abbreviation: MCV (motor nerve conduction velocity), DML (distal motor latency),
CMAP (compound muscle action potential), SCV( sensory conduction velocity),SNC,
DSL( distal sensory latency),SNAP(sensory nerve action potential),

Introduction:
Diabetic neuropathy is defined as peripheral somatic
or autonomic nerve damage attributable solely to
diabetes mellitus1.It is not a single entity but a
diverse group of disorders exhibiting a wide range
of natural histories and clinical manifestations.1 Its
manifestation ranges from subclinical alteration of
nerve conduction, affecting practically all patients,
who have diabetes for more than a few years, to
extremely severe neuropathy with life threatening
autonomic dysfunction2.

structural (more permanent) component occurring
later in the disease process6.

This disorder is characterized by striking atrophy
and loss of myelinated and unmyelinated fibres
accompanied by Wallerian degeneration, segmental
and paranodal demyelination and blunted nerve fibre
regeneration. There is a significant relationship
between clinical measures of neuropathic severity
and myelinated nerve fibre loss. This progressive
nerve fibre damage and loss parallels the degree
and/or duration of hyperglycaemia3.

Methods:
This observational study was carried out in the
Department of Neurology, Bangabandhu Sheikh
Mujib Medical University (BSMMU), Dhaka, and
Endocrinology Outpatient Department, Bangladesh
Institute of Research and Rehabilitation in Diabetes,
Endocrine and Metabolic Disorders (BIRDEM),
Dhaka, during November 2005 and April 2006.

Microvascular abnormalities, particularly basement
membrane thickening and endothelial cell
hyperplasia are early features of diabetic
microangiopathy and relate to neuropathic severity4.
It has been suggested that microvascular disease
plays a more important role in the development of
neuropathy in type 2 than in type 1 diabetes4. On
the other hand, in type 1 diabetes, aetiology is
metabolic rather than vascular3.
Patients with recently diagnosed or poorly controlled
diabetes frequently show reduced nerve conduction
velocity that improves rapidly with establishment of
euglycaemia5. There is progressive deterioration of
nerve function with time and duration of diabetes.6
Abnormal nerve function can be due to metabolic
component, which can rapidly be reversed and is
greatest in the early stages of neuropathy and a

As significant electrophysiological changes are
found in asymptomatic neuropathy in diabetes
mellitus and electrophysiological studies of nerve
conduction velocity are our most sensitive tools to
quantify early abnormalities, therefore, this study
was designed to find out the real asymptomatic
peripheral nerve dysfunction in recently diagnosed
diabetic patients in Bangladesh perspective.

A total number of 60 patients were randomly
selected for this study. Out of 60 subjects, 30 were
recently diagnosed diabetics and 30 were control
(non diabetics). Healthy controls with mean age
comparable to that of diabetic subjects were selected
from the friends of the subjects and patients
attending neurology outdoor at BSMMU. All were
age and sex matched. All the volunteers were
apparently healthy as assessed by detailed medical
history and clinical examination. None of them had
history of diabetes up to second degree relations.
None of the female control was pregnant. Thirty
recently diagnosed diabetic subjects attending
Endocrinology Outpatient Department, BIRDEM,
were included consecutively. All recently diagnosed
diabetic subjects had no neuropathic symptoms or
signs. All cases were selected randomly by ADA
criteria accepted by WHO.
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Inclusion criteria: Recently diagnosed diabetic
subjects of either sex having no history of taking
antidiabetic agent in the recent or remote past were
included in this study. ADA criteria accepted by
WHO were followed for the diagnosis of diabetes;
age between 12 and 60 years.
Exclusion criteria: Presence of symptoms or signs
of neuropathy; presence of other causes of
neuropathy, such as CRF, alcohol, drugs and toxins,
malignancy, etc.; presence of other comorbid
conditions, such as stroke, PD, COPD, pregnancy,
etc.; and presence of family history of neuropathy
Neurophysiological examinations: Were done by
NCS of one upper and one lower limb to see motor
and sural sensory nerve conduction parameters
between case and control groups. For this purpose,
median, ulnar, tibial, peroneal and sural nerves were
investigated for underlying asymptomatic neuropathy.

All measurements were performed with surface
electrodes and measurements were recorded in a
form used in the Department of Neurology, BSMMU.
Nerves were stimulated using 1 ms electrical pulse
at a repetition rate of 1 per second with intensity
sufficient to elicit maximum amplitude of compound
muscle action potential (CMAP) and sensory nerve
action potential (SNAP).
Collected data were recorded on predesigned data
collections sheet. Comparison between the groups
was done by unpaired Student’s ‘t’ test using
computer based software, Statistical Package for
Social Science (SPSS).
Results:
Table I shows characteristics of the study subjects.
In case and control group, respectively, there were
13 (43.3%) and 14 (46.7%) male and 17 (56.7%)
and 16 (53.3%) female. Mean (±SD) age was
40.37±12.48 years (case) and 40.37±12.48 years
(control). No significant variation was observed
between sex and age. Mean (±SD) HbA1c was
significantly high (P<0.001) in case group
(7.10±0.80%) compared to control (5.51±0.65%).
Mean (±SD) SGPT showed no significant difference
between case (36.10±13.02 u/L) and control
(36.20±7.94 u/L). Similarly, mean (±SD) total
cholesterol also showed no significant difference
between case (201.57±37.56 mg/dl) and control
(191.00 ±17.17 mg/dl).

Measurement of nerve conduction parameters: Nerve
conduction velocity was measured by a standard
EMG machine in a room with a temperature of 37oC.
Nerve conduction parameters were included
according to the protocol recommended by
San Antonio Conference on Diabetic Neuropathy. For
upper limb, unilateral studies of motor and sensory
conduction of ulnar nerve and median nerve, including
F wave latencies were measured. For lower limbs,
unilateral study of tibial and peroneal nerves for motor
conduction including F wave latency were measured.
Table II shows comparison of motor nerve conduction
Unilateral study of sural nerve for sensory conduction
parameters between case and control groups.
was done in lower limbs.
Table-I
Characteristics of the study subjects
Parameters
Sex
Male
Female
Mean±SD
Age (years)
HbA1c (%)
SGPT (u/L)
Total cholesterol
(mg/dl)

Case (n=30)
No.
13
17

Mean±SD
40.37±12.48
7.01±0.80
36.10±13.02
201.57±37.56

Chi square test/Unpaired Student’s ‘t’ test
ns = Not significant, *** = Significant
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(%)
(43.3)
(56.7)

Control (n=30)
No.
14
16

P value
>0.50ns

(%)
(46.7)
(53.3)

40.37±12.48
5.51±0.65
36.20±7.94
191.00±17.17

>0.50ns
<0.001***
>0.50ns
>0.10ns

Tibial nerve: Mean (±SD) DML (4.05±0.81 and
3.84±0.70 msec) and F latency (45.09±12.43 and
42.50±8.93 msec) showed no significant difference
between case and control. Mean (±SD) CMAP
(16.90±5.14 and19.49±4.73 msec) and MCV
(45.43±4.55 and 48.24±4.72 m/s) were significantly
(P<0.05) low in case group.

24.39±4.83 msec) showed no significant difference
between case and control groups. However, mean
(±SD) MCV was significantly low (P<0.05) in case
group (55.16±5.33 m/s) compared to control group
(57.70±4.33 m/s).

Peroneal nerve: Mean (±SD) DML (4.12±1.10 and
4.03±0.67 msec) and CMAP (5.80±2.89 and
6.97±1.79 mV) showed no significant difference
between groups. Mean (±SD) MCV was
significantly low (P<0.01) in case group (43.10±8.89
m/s) compared to control (48.27±3.56 m/s).
However, mean (±SD) F latency was significantly
high (P<0.001) in case (50.27±10.81 msec)
compared to control (41.32±3.05 msec).

Ulnar nerve: Mean (±SD) CMAP (14.65±3.32 and
17.29±6.83 mV) and F latency (25.09±5.35 and
25.82±3.33 msec) showed no significant difference
between case and control groups. Mean (±SD) DML
was significantly low (P<0.001) in case group
(2.57±0.33 msec) compared to control group
(3.17±0.61 msec). Similarly, Mean (±SD) MCV was
also significantly low (P<0.05) in case group
(55.74±5.00 m/s) compared to control group
(58.50±5.13 m/s).

Median nerve: Mean (±SD) DML (3.57±0.46 and
3.55±0.52 msec), CMAP (16.33±4.24 and
17.84±3.73 mV) and F latency (25.08±5.28 and

Table III shows comparison of sensory nerve
conduction parameters between case and control
groups.

Table-II
Comparison of motor nerve conduction parameters
Parameters

Case (n=30)
(Mean±SD)

Control (n=30)
(Mean±SD)

P value

Tibial nerve
DML (msec)
CMAP (mV)
MCV (m/s)
F latency (msec)

4.05±0.81
16.90±5.14
45.43±4.55
45.09±12.43

3.84±0.70
19.49±4.73
48.24±4.72
42.50±8.93

>0.10ns
<0.05*
<0.05*
>0.10ns

Peroneal nerve
DML (msec)
CMAP (mV)
MCV (m/s)
F latency (msec)

4.12±1.10
5.80±2.89
43.10±8.89
50.27±10.81

4.03±0.67
6.97±1.79
48.27±3.56
41.32±3.05

>0.50ns
>0.05ns
<0.01**
<0.001***

Median nerve
DML (msec)
CMAP (mV)
MCV (m/s)
F latency (msec)

3.57±0.46
16.33±4.24
55.16±5.33
25.08±5.28

3.55±0.52
17.84±3.73
57.70±4.33
24.39±4.83

>0.50ns
>0.10ns
<0.05*
>0.50ns

Ulnar nerve
DML (msec)
CMAP (mV)
MCV (m/s)
F latency (msec)

2.57±0.33
14.65±3.32
55.74±5.00
25.09±5.35

3.17±0.61
17.29±6.83
58.50±5.13
25.82±3.33

<0.001***
>0.05ns
<0.05*
>0.50ns

Unpaired Student’s ‘t’ test
ns = Not significant, */**/*** = Significant
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Table-III
Comparison of sensory nerve conduction parameters
Parameters
Sural nerve
DSL (msec)
SNAP (ìV)
SCV (m/s)

Case (n=30)
(Mean±SD)

Control (n=30)
(Mean±SD)

2.46±0.68
19.44±10.25
49.95±10.22

3.12±0.45
25.32±7.88
52.46±3.96

<0.001***
<0.05*
>0.10ns

Median nerve
DSL (msec)
SNAP (ìV)
SCV (m/s)

2.52±0.39
30.23±12.79
56.90±6.77

2.77±0.49
31.69±11.02
57.41±5.85

<0.05*
>0.50ns
>0.50ns

Ulnar nerve
DSL (msec)
SNAP (ìV)
SCV (m/s)

2.03±0.39
29.30±14.36
60.96±8.38

2.48±0.49
30.72±10.76
57.93±7.15

<0.001***
>0.50ns
>0.10ns

P value

Unpaired Student’s ‘t’ test
ns = Not significant, */*** = Significant

Sural nerve: Mean (±SD) SCV showed no significant
difference between case (49.95±10.22 m/s) and
control (52.46±3.96 m/s) groups. Mean (±SD) DSL
(2.46±0.68 and 3.12±0.45 msec) was significantly
low (P<0.001) in case group compared to control.
Also mean (±SD) SNAP (19.44±10.25 and
25.32±7.88 ìV) was significantly low (P<0.05) in case
group.
Median nerve: Mean (±SD) SNAP (30.23±12.79
and 31.69±11.02 ìV) and SCV (56.90±6.77 and
57.41±5.85 m/s) showed no significant difference
between case and control groups. However, mean
(±SD) DSL (2.52±0.39 and 2.77±0.49 msec) was
significantly low (P<0.05) in case group.
Ulnar nerve: Mean (±SD) SNAP (29.30±14.36 and
30.72±10.76 ìV) and SCV (60.96±8.38 and
57.93±7.15 m/s) showed no significant difference
between groups. However, mean (±SD) DSL
(2.03±0.39 and 2.48±0.49 msec) was significantly
low (P<0.001) in case group compared to control.
Discussion:
The present study was undertaken to evaluate the
asymptomatic neuropathy in recently diagnosed,
untreated diabetic subjects of Bangladesh by
electrodiagnosis and to explore whether abnormal
HbA1C value, SGPT value and total cholesterol value
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relate to peripheral nerve dysfunction in diabetic
patients.
The healthy controls and diabetic subjects were of
comparable age and sex. Among the diabetic
subjects, female predominated (56.7%) over males
(43.3%) (Table I). Like the other previous studies,
these subjects were severely hyperglycemic. This
high glycaemic state can be explained by the fact
that these patients were recently diagnosed and
did not get any treatment. Moreover, one of the
characteristic finding of these diabetic subjects in
this region is moderate to severe hyperglycaemia7.
Serum HbA1C (%) level was statistically significantly
higher (P<0.001) in cases (7.01±0.80%) compared
to control (5.51±0.65%) subjects (Table I). This high
level of serum HbA1C (%) was frequently found in
other previous studies. One finding in MIT (multiple
insulin injection therapy) treated patients with mean
diabetes duration of 8.2 years indicates that very
low mean HbA1C values (about 6%) are required to
prevent nerve dysfunction. On the other hand, mean
HbA1C values over 9% invariably related to nerve
dysfunction8. In electrophysiological investigation
of diabetic patients, slowing of motor nerve
conduction velocity has been found to be inversely
correlated with the concentrations of HbA1C. It has

been demonstrated that the control of blood glucose
level protects against the development of neuropathy
in type I diabetes.9 In one study, somatic large
motor fiber abnormalities of lower extremities
correlated with only HbA1C concentration, which
confirmed the assumption that hyperglycemia is an
essential factor in the involvement of long nerves.
However, the motor and sensory nerve conduction
abnormalities of upper extremity were not found to
be correlating with HbA1C concentration, age and
diabetes duration9.
We did not find any information regarding correlation
between asymptomatic neuropathy and serum
SGPT and serum total cholesterol in previous
studies. We undertook these two variables (SGPT
and total cholesterol) only for academic interest.
DML values of tibial nerve were slightly higher in
diabetic subjects than control subjects but
statistically not significant (P>0.10). CMAP values
of tibial nerve were statistically significantly lower
in diabetic subjects than control subjects (P<0.05).
MCV values of tibial nerve were statistically
significantly lower in diabetic subjects than control
subjects (P<0.05). F latency values of tibial nerve
were slightly higher in diabetic subjects than control
subjects but statistically not significant (P>0.10)
(Table II).
DML values of peroneal nerve were slightly higher
in diabetic subjects than control subjects but
statistically not significant (P>0.50). CMAP values
were lower in diabetic subjects than control subjects
but statistically not significant (P>0.05). MCV values
were statistically significantly lower (P<0.10) in
diabetic subjects than control subjects. F latency
values were statistically significantly higher
(P<0.001) in diabetic subjects than control subjects
(Table II).
DML values of median nerve did not show statistically
any significant difference (P>0.50). CMAP values
were slight lower in diabetic subjects than control
subjects but statistically not significant (P>0.10).
MCV values were statistically significantly lower
(P<0.05) in diabetic subjects than control subjects.
F latency values showed statistically no significant
difference (P>0.50). DSL values were slightly lower
in diabetic subjects than control subjects. Those

were statistically significant (P<0.05). SNAP and
SCV values were slightly lower in diabetic subjects
but statistically not significant (P>0.50) (Table II).
DML values of ulnar nerve were slightly lower in
diabetic subjects but statistically significant
(P<0.001). CMAP values were lower in diabetic
subjects but statistically not significant (P>0.05).
MCV values were statistically significantly lower
(P<0.05) in diabetic subjects. F latency values
showed statistically no significant difference
(P>0.50). DSL values of ulnar nerve were slightly
lower in diabetic subjects but statistically significant
(P<0.001). SNAP values were slightly lower but
statistically not significant (P>0.50). SCV values
were slightly higher in diabetics but statistically not
significant (P>0.10) (Table II).
DSL values of sural nerve were slightly lower in
diabetic subjects but statistically significant
(P<0.001). SNAP values were statistically
significantly lower (P<0.05) in diabetic subjects.
SCV values were lower in diabetic subjects but
statistically not significant (P>0.10) (Table III).
Most of the nerve conduction parameters tended to
differ statistically significantly in diabetic subjects
from those of control subjects. Same dysfunction
of peripheral nerves were reported previously in
recently detected diabetic subjects10. Our findings
provide supportive evidence for the existence of an
acute metabolic component of diabetic
neuropathy.10 Findings of abnormalities of motor
nerve function parameters support the hypothesis
that abnormalities of motor nerve conduction
velocities are related to their level of hyperglycemia
in young diabetic subjects11.
Some investigators suggested that sural nerve
dysfunction is the most common indicator of
peripheral nerve dysfunction, and it is the first to be
affected, and correlates most closely with the
neuropathological findings9.
In previous study, correlation found between high
serum HbA 1C level and asymptomatic nerve
dysfunction8.Correlation did not found clearly
between high serum SGPT, high total serum
cholesterol and asymptomatic nerve dysfunction.
These two variables (SGPT and total cholesterol)
were taken into consideration only for academic
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interest to find out relationship with asymptomatic
neuropathy.
After evaluating the results, we suggest that the
most useful and practical nerves for the
electrophysiological study in diabetic patients are
the motor and sensory nerves of lower extremity.
The prominence of motor, sensory and autonomous
nerve dysfunction in lower extremity must be
correlated with the length of these nerves. All the
necessary proteins which are synthesized in cell
body are transmitted to distal parts of the nerves by
axoplasmic flow and maintain the anatomic and
functional integrity of the nerve. The interruption of
axoplasmic flow in long nerves is more prominent
than in short nerves. One data indicate that in early
period, the axoplasmic flow might have been
affected10.
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Conclusion:
Clinical spectrum of diabetic neuropathy is variable.
It may be asymptomatic but once established as
polyneuropathy, it is irreversible and may finally be
disabling. Early detection of diabetic neuropathy is
one of the major goals in the management of
diabetes since timely intervention may substantially
reduce mortality and morbidity.Metabolic
peculiarities of young diabetics of Bangladesh have
given the opportunity to see the influence of
hyperglycemia on functional status of peripheral
nerves in these subjects. To evaluate functional
status of peripheral nerves, nerve conduction
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Motor nerve conduction parameters are affected
more than sensory nerves and F-wave latencies are
more frequently and early involved in these subjects.

7.

Bajaj JS. Malnutrition related ketosis resistant
diabetes mellitus: classification, causes and
mechanism. In: Krall LP, editor. World book
of diabetes in practice. Amsterdam:
Elsevier,1986; 276 80.

8.

Hyllienwark L, Brismar T, Ludvigsson J.
Subclinical nerve dysfunction in children and
adolescents with IDDM. Diabetologia.
1995; 38:.685 92.

9.

Karsidag S, Morali S, Sargin M, Salman S,
Karsidag K, Us O. 2005. The electrophysiological findings of subclinical neuropathy
in patients with recently diagnosed type 1
diabetes mellitus. Diabet Res Clin
Pract.2005;67:211 19.

References:
1. ADA [American Diabetic Association].
Consensus statement: standardized
measures in diabetic neuropathy. Diabetic
Care, vol. 18, suppl. 1.
2.

22

Said G, Goulean G, Salma G, Tchobroutsky
G. Severe early onset polyneuropathy in insulin
dependent diabetes mellitus: a clinical

10. Fraser DM, Campbell IW, Ewing DJ, Murray
A, Neilson JM, Clarke BF. 1977. Peripheral
and autonomic nerve function in newly
diagnosed diabetes mellitus. Diabetes.
1977; 26:546 50.
11. Graff RJ, Jeffery B, Heller E, Pote D. Nerve
conduction abnormalities in untreated maturity
onset diabetes: relation to levels of fasting
plasma glucose and glycosylated
haemoglobin. Ann Intern Med.1979;.298 303.

Bangladesh Journal of Neuroscience 2014; Vol. 30 (1) : 23-26

Pattern of ECG findings in Ischemic Stroke
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Abstract:
Background: The diagnosis of ischemic stroke remains a clinical one, with confirmatory
evidence obtained through neuroimaging. ECG changes are common in patients with
ischemic stroke. Objective: The objective of this study was to see ECG findings among
ischemic stroke patients. Materials and Methods: This study was carried out in the
Department of Neurology, Bangabandhu Sheikh Mujib Medical University (BSMMU),
Dhaka from July 2006 to October 2008. A total of 36 patients with acute Ischemic
stroke were selected by purposive sampling method and diagnosed by history, clinical
findings ard was confirmed by CT scan of head. The clinical details, investigations of
the respondents were reviewed. Data were recorded in a pre-designed data collection
sheet. Result: Majority of the subjects were in 7th decade 12(33.3%) and 6th decade
9(25%) with the male to female ratio was 1.25:1. Among the patients with abnormal
electrocardiographic findings, 7(19.4%) patients each had myocardial ischemia,
4(11.1%) had conduction block and ventricular arrhythmias, 7(19.4%) had atrial
fibrillation, 5(13.9%) had ventricular hypertrophy, 7(19.4%) had myocardial infarction,
6(16.7%) patients had non-specific ST changes. Conclusion: Myocardial ischemia,
atrial fibrillation and myocardial infarction are common electrocardiographic findings
of ischemic stroke patients.

Introduction:
Acute stroke is characterized by the rapid
appearance (usually over minutes) of a non-convulsive,
non-traumatic focal deficit of brain function, most
commonly a hemiplegia with or without signs of higher
cerebral dysfunction (such as aphasia), hemisensory
loss, and visual field defect or brain-stem deficit.
Provided that there is a clear history of a rapid onset
focal deficit, the chance of the brain lesion being
anything other than vascular is 5% or less. Stroke is
the third commonest cause of death after ischemic
heart disease and cancer in developed countries and
is responsible for a large proportion of physical
disability1. It is also the commonest cause of
morbidity and mortality among adult population, one
year case fatality being 42 percent2.The main types
of stroke and their relative occurrences are: Ischemic
stroke - 85% and Hemorrhagic stroke -15%3.
Coronary heart disease and ischemic stroke share
the same risk factors and may co-exist in the same
patient and in most of the patients with ischemic

stroke, the mortality may be related to the underlying
coronary heart disease4.ECG changes are common
in-patients with ischemic stroke. Studies have shown
that the frontal lobe, insular cortex and amygdale
play an important role in the regulation of heart via
the sympathetic and parasympathetic systems and
cardiac involvement is more common in patients with
cerebral lesion involving these areas5,6. In financial
terms, stroke represents 6% of hospital running costs
and 4.6% of all National Health Service costs. About
40-50% of beds are occupied by stroke patients in
neurology ward which is reported in a developing
country like ours7. Ischemic stroke, which is perhaps
the commonest subtype of stroke, is associated with
ECG changes; some of these changes have been
thought to be due either to the stroke itself or preexisting heart disease. Because ECG is rapid,
noninvasive and low cost, successful detection of
cardiac complications early in the course of acute
ischemic stroke could have an impact on clinical
management.
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Aims and Objectives:
Many studies are available from other countries,
especially from Japan, India but there has been no
such study from Bangladesh. The aims of the study
was to see the normal and abnormal EGG findings
among the ischemic stroke patients in Bangladeshi
population.
Materials and Methods:
This was an observational study carried out in the
Department of Neurology, Bangabandhu Sheikh
Mujib Medical University (BSMMU), Dhaka. Study
subjects were collected from admitted patients in
neurology ward in Bangabandhu Sheikh Mujib
Medical University followed up to discharge in the
neurology ward and subsequent follow up were done
in stroke clinic of neurology OPD from July 2006 to
October 2008. A total of 36 patients with acute
ischemic stroke with abnormal EEC were selected
by purposive sampling method and diagnosed by
history, clinical findings and was confirmed by CT
scan of head and ECG were selected from among
the patients admitted in neurology ward, Department
of Neurology, BSMMU, during the study period. Chisquare test and unpaired students ‘t’ test has been
done in this study.
Results:
A total number of 36 ischemic stroke patients with
abnormal electrocardiographic findings were taken
in this study(Table-I). The age range were between
42 to 84 years and mean age was 62.39±10.64.
Table-I
Age distribution of ischemic stroke patients with
abnormal ECG findings.
Age (years)

(N-36)

Percentage %

40-49

5

13.9

50-59

9

25.0

60-69

12

33.3

70-79

8

22.2

>80

2

5.6

Total

36

100

Mean±SDRange
24

62.39±10.64

Table-II
Sex distribution of study subject
Diabetes mellitus

(N-36)

Percentage %

Present

12

33.3

Absent

24

66.7

Total

36

100

Table-II showed sex distribution of ischemic stroke
patients with abnormal ECG findings where 55.6%
were male and 44.4% were female.
Table-III
Distribution of diabetes mellitus among
the study subjects
Diabetes mellitus

(N-36)

Percentage %

Present

12

33.3

Absent

24

66.7

Total

36

100

Table-III showed that diabetes mellitus was present
in 12 (33.3%) patients among the study subjects
Table- IV
Distribution of dyslipidaemia among the study
subjects
Dislipidaemia

(N-36)

Percentage %

Present

13

36.1

Absent

23

63.9

Total

36

100

Table-IV showed the distribution of dyslipidemia
was present among 13(36%) patients the study
subject.

Fig.-1: The EEG findings among the study subjects.

Fig.-1 showed distribution of abnormal ECG findings
among ischemic stroke patients, where 7(19.4%)
patients had myocardial ischemia, 4(11.1%) had
conduction block and ventricular arrhythmias,
7(19.4%) had atrial fibrillation, 5(13.9%) had
ventricular hypertrophy, 7(19.4%) had myocardial
infarction and 6(16.7%) patients had non-specific
ST changes.
Discussion:
This was a hospital based observational study and
was carried out to see the electrocardiographic
findings of ischemic stroke patients. The study
subjects were selected from the admitted patients
of neurology ward, Department of Neurology,
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka with abnormal ECG findings. A
total of 36 patients had been studied during the study
period. In this study, majority of the subjects were
in 7th decade 12(33.3%) and 6th decade 9(25%).
Next common age group were 8th decade 8(22.2%)
and 5th decade, 5(13.9%). In a previous study
among 51 stroke patients majority of them were in
the age group of 50-69 years8. In another study
among 100 stroke patients, the age range was 1884 years and most of his cases were between 5070 years9. So, this study is consistent with other
studies. In this study the mean (±SD) age of the
patients 62.39±10.64 years. Similar past studies
had comparable age statistics of the patients10.
In this study, the male to female ratio was 1.25:1.
Male involvement was 12.5% higher than that of
female. In a previous study male to female ratio
was 1.2:1 which is similar to this study11.
In this study among patients 12 (33.3%) patients
were diabetic. In a study carried out in Dutch
community on stroke patients where 29% patients
were diabetic12. In another study among ischemic
stroke patients 30% were diabetic13.Independent
of age, coronary heart diseases (i.e. angina pectoris
or myocardial infarction) are clearly associated with
ischemic stroke. The evidences are available in
postmortem 14,15 , case control 16 and cohort
studies17.

In a previous study it was found that atrial fibrillation
was present in 19.5% of cases11. In this study,
19.4% of patients with abnormal ECG had atrial
fibrillation and 11.1% had ventricular arrhythmias.
Therefore the present study is consistent with the
findings of previous studies.
In this study, myocardial ischemia was one of the
common (19.4%) ECG findings. In some previous
studies it was also found that myocardial ischemia
was a common ECG finding in stroke
patients11,18,19. Therefore this study was consistent
with many of the previous studies.
Considering all the above observations, it is
established that this study showed a close
relationship between abnormal electrocardiographic
findings with ischemic stroke patients.
Conclusion:
From the statistical analysis of the results obtained
in this study, it has been seen that myocardial
ischemia, myocardial infarction and atrial fibrillation
has a close relationship with ischemic stroke
patients. Many patients has non-specific ST
changes. Multi centered prospective study with large
sample size could be done for better evaluation .
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Abstract:
Objective: To evaluate the effect of long term use of carbamazepine on lipid profile in
adult epileptic patients
Methodology: The study was conducted in the Department of Neurology at BSMMU,
Dhaka over a period of 2 years from January 2010 to December 2011. Adult epileptic
patients taking carbamazepine as anticonvulsant and attending the Epilepsy Clinic and
Neurology OPD of BSMMU, Dhaka were the study population. A total of 107 cases and
107 controls were included in the study. Data were collected by interview of the patients,
clinical examination and laboratory investigations using the research instrument
Result: The mean age of case and control groups were almost identical (23.3 ± 6.8 vs.
23.8 ± 6.4 years, p = 0.972). The proportion of male and female patients was similar in
both the study groups. Of the 107 cases, more than 70% had generalized epilepsy
and the rest (29%) focal epilepsy. Of the 107 cases, 8% had family history of epilepsy.
The prevalence of raised triglycerides and raised LDL were observed to be significantly
higher in the case group than those in the control group (35.5% vs. 23.4%, p = 0.049
and 15% vs. 0.9%, p < 0.001 respectively). The prevalence of low HDL was also
significantly higher in the former group than that in the latter group (43.9% vs. 18.7%,
p < 0.001). The mean serum triglyceride and LDL were higher and mean HDL was
lower in the case group than those in the control group. Over half (51.4%) of the case
group exhibited dyslipidemia compared to the control group (27.1%). The risk of
developing dyslipidemia in epileptic patients receiving carbamazepine for longer
duration was nearly three-fold (95% of CI = 1.6 – 5.0) higher than that in the control
group (p < 0.001). There
is positive correlation between duration of carbamazepine treatment and lipid profile.
Serum total cholesterol and triglycerides bear linear relationship with duration of
treatment with carbamazepine (r = 0.201, p = 0.038 and r = 0.223, p = 0.021
respectively). The association of dyslipidemia with sex in epileptic patients receiving
carbamazepine for more than 2 years. The proportion of dyslipdemia was considerably
higher in the female patients than their male counterparts, although the difference was
not statistically significant (55.3% vs. 41.9%, p < 0.211).
Conclusion: A conclusion can be made from the above mentioned result that long-term
use of carbamazepine in epileptic patients may cause dyslipidemia and the risk of
having dyslipidemia in such patients is 3 times greater than the normal healthy population.
Key words: Carbamazepine, lipid profile and Epilepsy.
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Introduction:
Epilepsy is a common chronic neurological disorder
characterized by recurrent unprovoked seizures1,2.
These seizures are transient signs and/or symptoms
of abnormal, excessive or synchronous neuronal
activity in the brain2. About 50 million people worldwide
have epilepsy, with almost 90% of these people being
in developing countries3 . Epilepsy is more likely to
occur in young children or people over the age of 65
years; however, it can occur at any time4.

connective tissues, endocrine system and the liver9.
Anticonvulsants may alter liver function and increase
the activity of hepatic microsomal enzyme system.
This enzyme induction phenomenon is associated
with an altered metabolism of various substances
such as drugs and lipids9, 10. This anomaly has
focused attention on changes in lipid profile during
long-term anticonvulsant therapy especially by alter
liver function and increase the activity of the hepatic
microsomal enzyme system10, 11.

Epilepsy is usually controlled, but cannot be cured
with medication. However, over 30% of people with
epilepsy do not have seizure control even with the
best available medications 5,6. The mainstay of
treatment of epilepsy is anticonvulsant medications.
Often, anticonvulsant medication may continue for
life-long and can have major effects on quality of
life. The choice among anticonvulsants and their
effectiveness differs by epilepsy syndrome.
Mechanisms, effectiveness for particular epilepsy
syndromes, and side effects differ among the
individual anticonvulsant medications.

The effect of anti-epileptic drugs (AEDs) on serum
lipid profile is controversial. Eiris and associates
(2000)12 found that the effects of long-term AED
therapy on lipid profile and, particularly, on
apolipoprotein serum levels increase risk of
atherosclerosis-related disease. On the other hand,
Tegkul and associates (2006)13 opposed such
association. They suggested that 2 years AED
monotherapy with VPA, CBZ or PB did not cause a
significant level of concern for an atherogenic effect
in children with epilepsy.

Currently there are 20 medications approved by the
Food and Drug Administration for the treatment of
epileptic seizures: carbamazepine, clorazepate,
clonazepam, ethosuximide, felbamate,
fosphenytoin, gabapentin, lacosamide, lamotrigine,
levetiracetam, oxcarbazepine, phenobarbital,
phenytoin, pregabalin, primidone, tiagabine,
topiramate, valproate semisodium, valproic acid, and
zonisamide. Most of these drugs are available in
Bangladesh but carbamazepine, valproic acid,
lamotrigine, clonazepam, phenobarbital, phenytoin
are commonly used.
Although there is scarcity of data regarding the sideeffects of anticonvulsants on Bangladeshi
population, 88% of patients with epilepsy, in a
European survey reported at least one
anticonvulsant related side effect8. Most side effects
are mild and “dose-related” and can often be avoided
or minimized by the use of the smallest effective
dose. Some examples include mood changes,
sleepiness, or unsteadiness in gait. When
anticonvulsant drugs are used in large quantities
during long-term antiepileptic therapy, it may be
associated with various metabolic abnormalities in
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Carbamazepine elevates total cholesterol levels by
0 to 15% and HDL-cholesterol levels by 0 to 30%.
These effects are dosage independent and seem to
be more pronounced in women14. However, one
study15 showed levels of HDL-cholesterol decreased
by almost 40%. Although the effects of phenobarbital
and phenytoin on serum lipid levels have been
studied less frequently, reports14 indicate that they
both elevate total cholesterol levels by 5 to 15%.
However, reported changes in HDL-cholesterol levels
vary from a 40% decrease to a 45% increase.
Triglyceride levels are not affected by any of the
anticonvulsants 15,16 . They found that,
carbamazepine treatment alters the serum lipid
profile of the children in such a way that it facilitates
the development of atherosclerosis16.
The influences of Carbamazepine on lipid profile of
epileptic patients in Bangladesh have not been
investigated. Therefore, a case-control study to
investigate the effect of this drug on serum levels of
lipids (triglyceride, total cholesterol, HDL and LDL)
deemed essential.
Methodology:
Study design:A case control study was considered
suitable for the study.

Place and period of Study:The study was conducted
in the Department of Neurology at BSMMU, Dhaka
over a period of 2 years from January 2010 to
December 2011.

were descriptive statistics, Chi-square (c2) test and
Student’s t Test. For all analytical tests, the level of
significance was set at 0.05 and p < 0.05 was
considered significant.

Study population:
Adult epileptic patients taking carbamazepine as
anticonvulsant and attending the Epilepsy Clinic and
Neurology OPD of BSMMU, Dhaka were the study
population.

Results:
A total of 214 adult participants were included in
the study. Of them 107 were epileptic patients and
considered as cases and another 107 apparently
healthy subjects or non- epileptic patients were
taken as controls. The mean age of case and control
groups( Table-I) were almost identical (23.3 ± 6.8
vs. 23.8 ± 6.4 years, p = 0.972). The proportion of
male and female patients was similar in both the
study groups. Of the 107 cases, more than 70%
had generalized epilepsy and the rest (29%) focal
epilepsy. Of the 107 cases, 8% had positive family
history of epilepsy.

Sample size:A total of 107 cases and 107 controls
were included in the study.
Sampling procedure:The required number of cases
and controls were selected consecutively.
Inclusion criteria of cases:
• Epileptic patients from 18 years onwards
• Patients who were taking carbamazepine for at
least 2 years
Exclusion criteria for cases:
• Epileptic patients taking more than one
anticonvulsant drugs
• Patients with diabetes mellitus, nephrotic
syndrome, myxoedema which might affect the
blood lipid.
• Any other chronic clinical conditions which can
alter lipid profile.
• Patients taking carbamazepine for less than two
years.
• Patients taking lipid lowering drugs.
Data processing and statistical analysis:Data were
processed and analyzed using software SPSS
(Statistical Package for Social Sciences) version
11.5.The test statistics used to analyze the data

The prevalence of raised triglycerides and raised
LDL were observed to be significantly higher in the
case group than those in the control group (35.5%
vs. 23.4%, p = 0.049 and 15% vs. 0.9%, p < 0.001
respectively)( Fif-3). The prevalence of low HDL was
also significantly higher in the former group than
that in the latter group (43.9% vs. 18.7%, p < 0.001)
(Fif-4). The mean serum triglyceride and LDL were
higher and mean HDL was lower in the case group
than those in the control group (Table II).
Over half (51.4%) of the case group exhibited
dyslipidemia compared to the control
group(27.1%)(Table-III). The risk of developing
dyslipidemia in epileptic patients receiving
carbamazepine for longer duration was nearly threefold (95% of CI = 1.6 – 5.0) higher than that in the
control group (p < 0.001) (Fig-1).

Table-I
Comparison of age between two groups
Age (years)

Group
Case

(n = 107)

p-value
Control(n = 107)

18-25

77(72.0)

69(64.5)

25 – 30

15(14.0)

25(23.4)

e” 30

15(14.0)

13(12.1)

23.3 ± 6.8

23.8 ± 6.4

Mean ± SD

0.972

* Figures in the parenthesis denote corresponding %;
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Table-II
Comparison of lipid profiles between two groups
Lipid profile#

Group

Total cholesterol
Normal (< 200 mg/dl)
Raised (>200 mg/dl)Mean ± SD
Triglyceride
Normal (< 150 mg/dl)
Raised (>150 mg/dl)
Mean ± SD
LDL
Normal (<130 mg/dl)
Raised (>130 mg/dl)
Mean ± SD
HDL
Low (<40 mg/dl)
Normal (e”40 mg/dl)
Mean ± SD

p-value

Case
(n = 107)
85(79.4)
22(20.6)
175.3 ± 30.6
69(64.5)
38(35.5)
157.4 ± 63.2

Control
(n = 107)
93(86.9)
14(13.1)
174.4 ± 32.4
82(76.6)
25(23.4)
133.1 ± 68.1

91(85.0)
16(15.0)
112.4 ± 23.2

106(99.1)
1(0.9)
96.9 ± 16.9

< 0.001

47(43.9)
60(56.1)
39.6 ± 8.9

20(18.7)
87(81.3)
43.3 ± 10.6

< 0.001

0.144

0.049

Figures in the parentheses indicate corresponding percentage;
# Data were analysed using Chi-square (÷2) Test.

Table-III
Association between carbamazepine use in epileptic patients and dyslipidemia
Dyslipidemia

Group

Odds Ratio

Case(n = 107)

Control(n = 107)

(95% CI of OR)

Present

55(51.4)

29(27.1)

2.8(1.6 – 5.0)

Absent

52(48.6)

78 (72.9)

p-value
< 0.001

Figures in the parentheses indicate corresponding percentage;
# Data were analysed using Chi-square (÷2) Test.

Fig.-1: Correlation between duration of treatment
and total cholesterol (n = 107)
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Fig.-2: Correlation between duration of treatment
and triglycerides (n = 107)

Fig.-3: Correlation between duration of treatment
and LDL cholesterol (n = 107)

Fig.-4: Correlation between duration of treatment
and HDL cholesterol (n = 107)

Table IV
Comparison of dyslipidemia between sexes among case group
Dyslipidemia#
Present
Absent
Lipid profiles
Total cholesterol (mg/dl)
Triglyceride (mg/dl)
LDL (mg/dl)
HDL (mg/dl)

Sex

p-value

Male(n = 31)

Female(n = 76)

13(41.9)
18(58.1)

42(55.3)
34(44.7)

167.2 ± 28.9
154.4 ± 71.2
111.8 ± 15.8
42.0 ± 11.0

178.6 ± 30.9
158.7 ± 60.2
113.4 ± 17.3
46.7 ± 10.1

0.211

Figures in the parentheses indicate corresponding percentage;
# Data were analysed using Chi-square (÷2) Test.

There is positive correlation between duration of
carbamazepine treatment and lipid profile( Fig.1).
Serum total cholesterol and triglycerides bear linear
relationship with duration of treatment of
carbamazepine (r = 0.201, p = 0.038 and r = 0.223,
p = 0.021 respectively).
The association of dyslipidemia differs with sex in
epileptic patients receiving carbamazepine for more
than 2 years. The proportion of dyslipdemia was
considerably higher in the female patients than their
male counterparts, although the difference was not
statistically significant (55.3% vs. 41.9%, p < 0.211).
The mean serum creatinine and serum TSH were
somewhat higher in the case group than those in

the control group (0.8 ± 0.1 vs. 0.7 ± 0.2 mg/dl, p <
0.001 and 3.2 ± 0.5 vs. 3.1 ± 0.5 mIU/L, p = 0.318
respectively). However, random blood sugar was
almost similar and within normal range in both the
groups (5.3 ± 0.4 vs. 5.2 ± 0.8 mmol/L; p = 0.138).
The purpose of the study was to evaluate the longterm effect of carbamazepine on serum lipids.
Discussion:
The present study was carried out in BSMMU to find
the effect of long-term use of carbamazepine on serum
lipids of adult epileptic patients. The study included
a total of 214 subjects with equal number of cases (n
= 107) and controls (n = 107). The controls were
selected from the epileptic patients receiving
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antiepileptic drugs other than carbamazepine. The
study found that long-term use of carbamazepine
alters the serum lipid components in patients with
epilepsy and lead to dyslipidemia. The study also
explored whether dyslipidemia can be caused by other
factors including diabetes, renal impairment and
thyroid disorders and concluded that dyslipidemia in
epileptic patients could primarily be considered as
due to long-term use of carbamazepine.
Carbamazepine is one of the most frequently used
antiepileptic drugs. There are at least 20 antiepileptic
drugs that are currently being used.
The study results revealed that less participants in
between 18-25 years were somewhat higher in case
group compared to that in control group. However,
the mean age of case and control groups were
almost identical (23.3 ± 6.8 vs. 23.8 ± 6.4 years, p
= 0.972). The proportions of male and female patients
were similar in both the study groups.
In the study all the lipid components, except total
cholesterol were significantly abnormal in the case
group compared to their control counterpart (Total
cholesterol- 20.6% vs 13.1%, p-0.144, Triglyceride35.5% vs 23.4%, p-0.049, LDL-15% vs 0.9%, p<0.001, HDL-43.9% vs 18.7%, p- <0.001). The study
findings are consistent with the results from a study
carried out by Pankaj K et al. (2004)17.
In the present study the number of patients with
elevated triglycerides and LDL were significantly
higher in patients receiving carbamazepine than
those in the control group (35.5% vs. 23.4%, p =
0.049 and 15% vs. 0.9%, p < 0.001 respectively).
The number of patients of low HDL was also
significantly higher in the former group than that in
the latter group (43.9% vs. 18.7%, p < 0.001).
Nikolas T et al.18revealed that compared with
controls, epileptic patients on carbamazepine
showed significantly higher serum TC, HDL-c, and
LDL-c and non-significantly higher TG values which
are not consistent with findings of the present study
. Eiris and collegues19 also reported higher mean
total cholesterol, HDL cholesterol and LDL
cholesterol in patients receiving carbamazepine for
a mean duration of 5.8 years .
Linvingston S (1976) 20 also reported an increase in
triglycerides in 35 epileptics on long-term treatment
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with Carbamazepine, which is consistent with this
study. An increase in tryglycerides and cholesterol
was observed by Reynolds et al (1976) 21 in epileptic
patients with long-term treatment of anticonvulsant
drugs. In this study, the findings are partially
compatible with the findings of their study.
The risk of developing dyslipidemia in epileptic
patients receiving carbamazepine for at least 2 years
or more was observed to be nearly three-fold (95%
of CI = 1.6 – 5.0) higher than that in the control
group (p < 0.001). Hamed SA and Nabeshima T
also reported that prolonged use of antiepileptic
drugs (AEDs) are associated with multiple risk
factors that are critically implicated in pathobiology
and dysfunction of the vessel wall22 .
The duration of treatment with carbamazepine was
found to bear a linear relationship with total
cholesterol and triglycerides (r = 0.201, p = 0.038
and r = 0.223, p = 0.021 respectively). Verrotti A et
al,23 assessed the effect of long-term treatment of
(at least 2.5 years) phenobarbital, carbamazepine
and sodium valproate on serum lipids and
lipoproteins in epileptic patients and found that
patients treated with carbamazepine had high levels
of total cholesterol, triglycerides, LDL after longterm treatment .
The proportion of dyslipidemia was considerably
higher in female epileptics than that in male
epileptics which bears consistency with findings
from Sudhop et. al. (1999) 24 who observed HDL
and LDL differences to be more pronounced in
women treated with carbamazepine than those in
men when compared with their controls.
Therefore, the findings of the present study are
consistent with the results from similar studies i.e.,
long-term use of carbamazepine alters the serum
lipid components in patients with epilepsy and lead
to dyslipidemia. As the epileptic patients participated
in the study were younger with mean age being 23
years, there is less possibility that dyslipidemia was
influenced by age.
Conclusion:
A conclusion can be made from the above mentioned
result that long-term use of carbamazepine in
epileptic patients may cause dyslipidemia and the

risk of having dyslipidemia in such patients is 3
times greater than the normal healthy population.
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Association of Dementia in Ischemic Stroke:
A Case Control Study
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Abstract:
Objectives: To evaluate the association of dementia in ischemic stroke. Methodology:
This case control study was carried out in the department of Neurology at BSMMU,
Dhaka from 1st January 2010 to 31st December 2011 for duration of two years to
evaluate the association of dementia in ischemic stroke. The target population for this
study include all patients presented with ischemic stroke at the range of 3 to 6 months
after stroke with the age group of 40 to 70 years are included in this study and patients
of dementia other than ischemic stroke like Alzhiemer’s disease, vit-B12 deficiency,
thyroid dysfunction were excluded from this study. A total number of 120 respondents
were included in this study. Age & sex matched 60 patients of ischemic stroke were
selected as cases and rest 60 people were taken as control group. Informed written
consent was taken from each patient or his/ her attendant. All information regarding
history and physical findings; and other risk factors for dementia were collected to fill
up the preformed questionnaire. Relevant physical examinations like nervous system
examination, selected general and systemic examination were recorded. Result &
Observation: Dementia was present in case and control group 18(30.0%) and 2(3.3%)
respectively. The difference was statistically significant (p=0.001). Present smoking
habit was more in case (45.0%) than in control group (16.7%) which was statistically
significant (p=0.001) with a OR of 4.07 with a 95% CI of 1.89-8.75. Past smoking habit
was more in case (16.7%) than control group (11.7%). Non-smoker was more in
control (71.7%) than case group (38.3%). Diabetes mellitus was more common in
case group (38.3%) than control group 5(8.3%) which was statistically significant
(p=0.001) with a 6.84 OR and 95% CI of 2.39-19.6. Conclusion: The study permit to
conclude that dementia is directly associated with ischemic stroke. We found a
correlation between age, family history of dementia, hypertension, diabetes mellitus
and dyslipidemia with dementia.
Keywords: Dementia, Ischemic Stroke.

Introduction:
Dementia is an acquired and persistent compromise
in multiple cognitive domains that is severe enough
to interfere with everyday functioning1. This definition
stands in contrast with delirium or acute confusional
1.
2.
3.
4.
5.
6.
7.
8.

state, which are distinguished primarily by prominent
deficits or fluctuations in attentional processing.
Although dementia syndromes tend to be chronic,
progressive, and irreversible, and acute confusional
states tend to be acute to subacute, fluctuating,
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and reversible, these distinctions are more relative
than absolute2.
Dementia is a syndrome consisting of a loss of
several separable but overlapping intellectual
abilities and present in a number of different
combinations3. Memory is the most common
cognitive ability lost with dementia; 10% of persons
>70 and 20–40% of individuals >85 years of age
have clinically identifiable memory loss. In addition
to memory, other mental faculties are also affected
in dementia; these include language, visuospatial
ability, calculation, judgment, and problem solving.
Neuropsychiatric and social deficits also develop in
many dementia syndromes, resulting in depression,
withdrawal, hallucinations, delusions, agitation,
insomnia, and disinhibition. The most common
forms of dementia are progressive, but some are
static and unchanging or fluctuate dramatically from
day to day. Most diagnoses of dementia require
some sort of memory deficit, although there are
many dementias, such as frontotemporal dementia,
where memory loss is not a presenting feature4.
Dementia affects more than 4 million Americans
and results in a total health care cost of >$100 billion
annually. The reported frequency of dementia due
to potentially reversible causes varies from 0 to
23%5,6,7. Historically, patients with dementia due
to recurrent strokes were diagnosed with multiinfarct dementia termed as vascular dementia, since
the disease can occur after a single vascular
incident8. Vascular dementia is widely accepted as
the second most common cause of cognitive
impairment.
Stroke is clearly related to vascular dementia, the
second-most-common type of dementia9. There has
been a recent upsurge of interest in poststroke
dementia (PSD), which is a subtype of vascular
dementia. PSD is operationally defined as the
presence of dementia identified at 3 months after
an acute, either recurrent or first-ever, stroke10. The
prevalence of PSD among recurrent or first-ever
stroke patients varies from 6% to 31.8%10-12.
Stroke is the major cause of physical disability in
adults13. It is the second most common cause of
dementia, and the third leading cause of death in
developed countries14. In a population of 1 million
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inhabitants, 2400 patients will have a stroke every
year, of whom fewer than 50% will be independent
1 year later15. Leys et al (2005)13 reported that
dementia is one of the major causes of dependency
after stroke.
Poststroke dementia (PSD) is one of the main
causes of dependency in survivors and includes any
dementia after a stroke, irrespective of its cause
like vascular, degenerative, or mixed13. A huge
increase in prevalence and burden of PSD is likely
to happen because of the decline in mortality after
stroke and ageing of populations16. PSD includes
all types of dementias that happen after stroke,
irrespective of their cause13. In prevalence studies,
PSD included both pre-existing dementia and newonset dementia after stroke3. In community-based
studies with adjustment for age, the prevalence of
dementia in people with a history of stroke is about
30% 17. In hospital-based studies, the prevalence
of PSD ranges from 5·9 to 32%13. Stroke increases
the risk of dementia up to 12 times18,19. The overall
prevalence of dementia is estimated in India was
3.36%20.
In Bangladesh there is no research and data about
prevalence or incidence of post stroke dementia.
Post stroke dementia is the most disabling of all
the neurological diseases and in the context of our
country it poses a huge burden both socially and
economically. The treatment cost benefit is
frustrating and rehabilitation is not expectedly
available. So, we should concentrate more on
prevention. As there is no local data on this topic,
this study is therefore planned to identify the
association of dementia with ischemic stroke and
to find out the determinants of dementia in ischemic
stroke.
Methods:
This study was a case control study, which was
carried out in the department of Neurology at
BSMMU, Dhaka, from 1st January 2010 to 31st
December 2011 for a duration of two years. The
target population for this study included all patients
presented with ischemic stroke of 40-70 years of
age in both sexes. Age and sex matched volunteer/
patients other than ischemic stroke were selected
as the control group. Data collection was conducted

by researcher himself. All data were compiled and
edited meticulously by thorough checking and
rechecking. All omissions and inconsistencies were
corrected and were removed methodically. All data
were recorded systematically in preformed data
collection form (questionnaire) and quantitative data
was expressed as mean and standard deviation and
qualitative data was expressed as frequency
distribution and percentage. Statistical analysis was
performed by using SPSS for windows version 15.0.
95% confidence limit was taken. Probability value
<0.05 was considered as level of significance.

Non-smokers were more in case than control group
which was 21 (35.0%) and 45(75.0%) respectively.
Diabetes mellitus was more common in case group
than control which was 30 (50.0%) and 5(8.3%)
respectively. The difference was statistically
significant (p=0.001) with 11.00 as OR and 95% CI
of 3.87-31.31. Hypertension was more common in
case group than control which was 45(75.0%) and
20(33.3%) respectively. The difference was
statistically significant (p=0.001) with 6.84 as OR
and 95% CI of 2.71-13.27. Dyslipidaemia was more
common in case group than control which was
39(65.0%) and 26(43.3%) respectively. The
difference was statistically significant (p=0.017) with
2.43 as OR and 95% CI of 1.16-5.07. Cardiac
diseases were more common in control group than
case which was 5(8.3%) and 4(6.7%) respectively.
The difference was statistically not significant
(p=0.729) with 0.79 as OR and 95% CI of 0.203.08. Family history of dementia was more common
in case group than control which was 6 (10.0%)
and 1 (1.7%) respectively. The difference was
statistically not significant (p=0.051) with 6.56 as
OR and 95% CI of 0.76-56.22. These are shown in
Table I.

Results and Observations:
A total number of 120 respondents were included in
this study of which 60 patients of ischemic stroke
were selected as case and the rest 60 volunteer
were selected as control.
The mean age of case and control group were 57.13
± 7.39 and 57.37 ± 7.94 respectively (p=0.868). In
both case and control groups male and female were
equal in number which were 42(70.0%) and
18(30.0%) respectively. Smokers/ ex-smokers were
more in case than control group which was
39(65.0%) and 15 (25.0%) respectively (p=0.001)
with as OR of 5.57 with a 95% CI of 2.53-12.27.

Table-I
Respondents characteristics (n=120)
Variables

Age (y)
Sex
Male
Female
Smoking
Smoker/ Ex-smoker
Non smoker
Diabetes mellitus
Hypertension
Dyslipidaemia
Cardiac disease
Family history ofdementia

Group

P value

OR (95%CI)

Case (Stroke)
n=60
57.13 ± 7.39

Control
(non-stroke) n=60
57.37 ± 7.94

42 (70.0)#
18 (30.0)

42 (70.0)
18 (30.0)

1.000

39(65.0)#
21 (35.0)
30 (50.0)
45(75.0)
39(65.0)
4(6.7)
6 (10.0)

15 (25.0)
45(75.0)
5(8.3)
20(33.3)
26(43.3)
5(8.3)
1 (1.7)

0.001*

5.57 (2.53-12.27)

0.001*
0.001*
0.017
0.729
0.051

11.00 (3.87-31.31)
6.00 (2.71-13.27)
2.43 (1.16-5.07)
0.79 (0.20-3.08)
6.56 (0.76-56.22)

0.868

*Chi-square test was done to measure the level of significance.
#Figure within parentheses indicates in percentage.
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Table-II
Distribution of the respondents by dementia (n=120)
Dementia
Present
Absent
Total

Group

p value

Case (n=60)

Control (n=60)

18 (30.0)
42 (70.0)
60 (100.0)

2 (3.3)
58 (96.7)
60 (100.0)

0.001

*Chi-square test was done to measure the level of significance.
#Figure within parentheses indicates in percentage.

Table-III
Distribution of the respondents by MMSE (n=120)
MMSE
Severe
Moderate
Mild
Normal
Total

Case (n=60)
Dementia

Non-dementia

01(5.55%)
14 (77.77) #
3 (16.68)
0 (0.0)
18 (100.0)

0 (0.0)
0 (0.0)
0 (0.0)
42 (100.0)
42 (100.0)

Control (n=60)
p value
0.001

Dementia

Non-dementia

00
1 (50.0)
1 (50.0)
0 (0.0)
2 (100.0)

00
0 (0.0)
0 (0.0)
58 (100.0)
58 (100.0)

p value

*Chi-square test was done to measure the level of significance.
#Figure within parentheses indicates in percentage.
(Scores on the MMSE ranges from 0 to 30, with scores of 24 or higher being traditionally considered normal. Scores less than
10 generally indicate severe impairment while scores between 10 and 19 indicate moderate dementia. Scores between 19-24
indicate MCI.)

Table II shows the distribution of the patients by
dementia. In case and control group dementia was
present in 18(30.0%) cases and 2(3.3%) in control
respectively. Dementia was absent in 42(70.0%)
cases and 58(96.7%) in control. The difference is
statistically significant (p=0.001).

Table IV shows the distribution of the patients by
smoking habit. In case group smoker and
nonsmoker were 14 (77.8%) and 4 (22.2%)
respectively. In control group no smoker was found
and only 2 (100.0%) cases were non-smokers. The
difference is statistically significant (p=0.023).

Table III shows the distribution of the patients by
MMSE. In case group dementia was present with a
severe, moderate and mild MMSE in 01(5.55%), 14
(77.77%) and 3(16.68%) cases respectively. In control
group dementia was present with moderate and mild
MMSE in only 1 (50.0%) case in each category.

Table-V
Distribution of the respondents by Hypertension.

Table-IV
Distribution of the respondents by smoking habit.
Smoking habit

Group
Case (n=18)

Smoker
Non-smoker
Total

#

14 (77.8)
4 (22.2)
18 (100.0)

Case (n=18)

p value

Control (n=2)

Present
Absent

14 (77.8)
4 (22.2)

#

0 (0.0)
2 (100.0)

Total

18 (100.0)

2 (100.0)

0.023

*Chi-square test was done to measure the level of
significance.
#Figure within parentheses indicates in percentage.

0.023

Table V shows the distribution of the patients by
hypertension. In case group hypertension was
present in 14 (77.8%) cases and absent in 4 (22.2%)
cases. In control group hypertension was absent in
all 2 (100.0%) cases. The difference is statistically
significant (p=0.023).

*Chi-square test was done to measure the level of
significance.
#Figure within parentheses indicates in percentage.
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Group

p value

Control (n=02)
0 (0.0)
2 (100.0)
2 (100.0)

Hypertension

Table-VI
Distribution of the respondents by
Diabetes mellitus.
Diabetes
mellitus

Group

p value

Case
(n=18)

Control
(n=2)

Present
Absent

13 (72.2) #
5 (27.8)

0 (0.0)
2 (100.0)

Total

18 (100.0)

2 (100.0)

0.042

Table VIII shows the distribution of the patients by
cardiac disease. In case group cardiac disease was
present in 1 (5.6%) case and absent in 17 (94.4%)
cases. In control group cardiac disease was present
only 1 (50.0%) case and absent in only 1 (50.0%)
case. The difference is statistically significant
(p=0.047).

*Chi-square test was done to measure the level of significance.
#Figure within parentheses indicates in percentage.

Table VI shows the distribution of the patients with
dementia by diabetes mellitus. In case group diabetes
mellitus was present in 13 (72.2%) cases and absent
in 5 (27.8%) cases. In control group diabetes mellitus
was absent in all 2 (100.0%) cases. The difference
is statistically significant (p=0.042).
Table-VII
Distribution of the respondents by dyslipidaemia.
Dyslipidaemia

Group

p value

Present

Case
(n=18)
13 (72.2) #

Control
(n=02)
0 (0.0)

Absent

5 (27.8)

2 (100.0)

18 (100.0)

2 (100.0)

Total

0.042

Fig.-3: Distribution of respondents by CT/ MRI
findings
Figure 3 shows distribution of patients according
to site of lesion by CT/MRI scan where multiple
infraction in 10(55%), left hemispheric 4(22%),
right hemispheric 3(17%) and bilateral 1(6%) were
found.
Table-IX
Distribution of the respondents by family
history of dementia.

*Chi-square test was done to measure the level of significance.
#Figure within parentheses indicates in percentage.

Table VII shows the distribution of the patients by
dyslipidaemia. In case group dyslipidaemia was
present in 13 (72.2%) cases and absent in 5 (27.8%)
cases. In control group dyslipidaemia was absent
in all 2 (100.0%) cases. The difference is statistically
significant (p=0.042).
Table-VIII
Distribution of the respondents by Cardiac
disease
Cardiac
disease
Present
Absent
Total

Group
Case
(n=18)
1 (5.6) #
17 (94.4)
18 (100.0)

p value
Control
(n=02)
1 (50.0)
1 (50.0)
2 (100.0)

0.047

*Chi-square test was done to measure the level of significance.
#Figure within parentheses indicates in percentage.

Family history
of dementia

Group

p value

Case
(n=18)

Control
(n=02)

Yes

4 (22.2) #

0 (0.0)

No

14 (77.8)

2 (100.0)

Total

18(100.0)

2 (100.0)

0.456

*Chi-square test was done to measure the level of significance.
#Figure within parentheses indicates in percentage.

Table IX shows the distribution of the patients by
family history of dementia. In case group family
history of dementia was present in 4 (22.2%) cases
and absent in 14 (77.8%) cases. In control group
no family history of dementia was found and absent
in 2 (100.0%) cases. The difference is not
statistically significant (p=0.456).
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Table-X
Distribution of the respondents by biochemical
parameters (n=120)

and 109.50±3.53mg/L respectively (p=0.658). In
case and control groups the HDL was 39.47±12.56
and 53.50±4.95mg/L respectively (p=0.144). In case
and control groups the mean TG was 149.41±77.82
and 96.00±43.84mg/L respectively (p=0.362).

Biochemical
parameters

Group
Case
Control
(Mean±SD)
(Mean±SD)

Blood Sugar
(Random)

6.45±2.34

6.15±1.48

0.866

Serum
creatinine

1.18±0.44

0.88± 0.02

0.381

Age

S. TSH

2.24±1.31

2.92±1.19

0.496

Dementia No dementia
(n=20)
(n=100)
Mean (±SD) 61 (±7.62) 56.4 (±7.4)

Vitamin B12

665.07±277.55

p value

796.50±112.43 0.121

*t test was done to measure the level of significance.

Table X shows the distribution of the patients by
biochemica1l parameters. In case and control
groups the mean blood sugar was 6.45 ± 2.34 and
6.15 ± 1.48 respectively (p=0.866). In case and
control groups the mean serum creatinine was 1.18
± 0.44 and 0.88 ± 0.02mg respectively (p=0.381).
In case and control groups the mean S. TSH was
2.24 ± 1.31 and 2.92 ± 1.19mmol/L respectively
(p=0.496). In case and control groups the mean
vitamin B12 was 665.07 ± 277.55 and 796.50 ±
112.43 respectively (p=0.121).
Table-XI
Distribution of the respondents by serum lipid
profile (n=120)
Serum lipid
profile

Control
p value
(Mean ± SD)
182.00±7.07 .727

LDL

126.53±52.09

109.50±3.53

.658

HDL

39.47±12.56

53.50±4.95

.144

TG

149.41±77.82

96.00±43.84

.362

*t test was done to measure the level of significance.

Table XI shows the distribution of the patients by
serum lipid profile. In case and control groups the
mean Total cholesterol was 198.59 ± 64.45 and
182.00± 7.07mg/L respectively (p=0.727). In case
and control groups the mean LDL was 126.53±52.09
40

Group

p value*

0.007

*Unpaired t test was done to measure the level of significance

Table XII shows the distribution of the respondents
by dementia and age. Out of all patients of dementia
mean of age was 61 (±7.62) years. On the contrary
among all respondents of non-dementia, mean of
age was 56.4 (±7.4) years. This variation is
statistically significant at p value less than 0.007
level.
Table-XIII
Distribution of the respondents by dementia and
stroke (n=120)
Respondents

Case
(stroke)

Group

p value*

Dementia
(n=20)
18 (90.0)

No dementia
(n=100)
42 (42.0)

2 (10.0)

58 (58.0)

20(100.0)

100(100.0)

Group
Case
(Mean±SD)
198.59±64.45

Total
cholesterol

Table-XII
Distribution of the respondents
by dementia and age

Control
(Healthy
adult)
Total

<0.001

*Chi square test was done to measure the level of significance
OR (95% CI) = 12.43 (2.74-56.48)

Table XIII shows the distribution of the respondents
by dementia. Out of all patients of ischemic stroke
18 had developed dementia. On the contrary among
healthy control only 2 had dementia. This variation
is statistically highly significant at p value less than
0.001 level. Patients with stroke had 12.43 times
more chance to develop dementia than healthy
controls.

Table-XIV
Distribution of the respondents by dementia and
smoking (n=120)
Smoking

Group

Present
Absent
Total

Dementia No dementia
(n=20)
(n=100)
14 (70.0)
40 (40.0)
6 (30.0)
60 (60.0)
20 (100.0) 100(100.0)

p value*

0.014

*Chi square test was done to measure the level of significance
OR (95% CI) = 3.5 (1.24-9.87)

Table XIV shows the distribution of the respondents
by dementia and smoking habit. Out of all patients of
dementia 70.0% were smoker. On the contrary among
all respondents of non-dementia 40.0% were smoker.
This variation is statistically significant at p value less
than 0.014 level. Smokers had 3.5 times more chance
to develop dementia than that of non-smoker.
Table-XV
Distribution of the respondents by dementia and
hypertension (n=120)
Hypertension

Present
Absent
Total

Group
Dementia
(n=20)

No dementia
(n=100)

14(70.0)
6(30.0)

51(51.0)
49 (49.0)

20 (100.0)

100(100.0)

p value*

<0.12

*Chi square test was done to measure the level of significance

Table XV shows the distribution of the respondents
by dementia and hypertension. Out of all patients
of dementia 70% were hypertensive. On the contrary
among all respondents of non-dementia 51% were
hypertensive. This variation is statistically not
significant at p value less than 0.012 level.
Table-XVI
Distribution of the respondents by dementia and
diabetes mellitus (n=120)
DM

Present
Absent
Total

Group
Dementia No dementia
(n=20)
(n=100)
13 (65.0)
22 (22.0)
7 (35.0)
78 (78.0)
20 (100.0) 100(100.0)

p value*

<0.001

*Chi square test was done to measure the level of significance
OR (95% CI) = 6.58 (2.34-18.51)

Table XVI shows the distribution of the respondents
by dementia and diabetes mellitus. Out of all
patients of dementia 65% were diabetic. On the
contrary among all respondents of non-dementia
35% were non diabetic. This variation is statistically
significant at p value less than 0.001 level. Diabetic
patients had 6.58 times more chance to develop
dementia than that of non-diabetic patients.
Table-XVII
Distribution of the respondents by dementia and
dyslipidaemia (n=120)
Dyslipidaemia

Group

Present

Dementia
(n=20)
13(65.0)

No dementia
(n=100)
52(52.0)

Absent

7(35.0)

48(48.0)

20(100.0)

100(100.0)

Total

p value*

<0.287

*Chi square test was done to measure the level of significance

Table XVII shows the distribution of the respondents
by dementia and dyslipidaemia. Out of all patients
of dementia 65% had dyslipidaemia. On the contrary
among all respondents of non-dementia 52% had
dyslipidaemia. This variation is statistically not
significant at p value less than 0.287 level.
Table-XVIII
Distribution of the respondents by dementia and
family history of dementia (n=120)
Family
history of
dementia
Present

Group
Dementia No dementia
(n=20)
(n=100)
4 (20.0)
4 (4.0)

Absent

16 (80.0)

96 (96.0)

Total

20(100.0)

100(100.0)

p value*

0.033

*Chi square (after Yates correction) test was done to measure
the level of significance
OR (95% CI) = 6.00 (1.36-26.45)

Table XVIII shows the distribution of the respondents
by dementia and family history of dementia. Out of
all patients of dementia 20% had family history of
dementia. On the contrary among all respondents
of non-dementia 4% had family history of dementia.
This variation is statistically significant at p value
less than 0.033 level. Family history of dementia
had 6 times more chance to develop dementia than
that of no family history of dementia.
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Table-XIX
Distribution of the respondents by dementia and different risk factors (n=120)
Variables

Stroke
Smoker
DM
Family history of dementia
Age (y)

Group
Dementia
(n=20)
18 (90.0)
14 (70.0)
13 (65.0)
4 (20.0)
61 (±7.62)

No dementia
(n=100)
42 (42.0)
40 (40.0)
22 (22.0)
4 (4.0)
56.4 (±7.4)

Unadjusted OR

Adjusted OR

12.43
3.5
6.58
6.0

8.49** (1.42-50.64)
1.28 (0.35-4.68)
4.91** (1.35-17.82)
2.3 (0.42-12.62)
1.14** (1.04-1.25)

*Significant

Table XIX shows in bivariate analysis we got ischemic
stroke, smoking habit, diabetes mellitus, family
history of dementia and age as significant risk
factors for dementia. In binary logistic regression
model we entered these variables as predictors for
dementia to draw the conclusion about the
significant risk factors for dementia. In this logistic
model (enter method) we found ischemic stroke,
diabetes mellitus and age as significant risk factors
for dementia. Since age is a quantitative variable,
an increase in one-year in age has a 14% (95% CI
4%-25%) increase in odds of having dementia. This
14% obtained by taking Odd of age-15. Discussion:
A total number of 120 respondents were included in
this study of which 60 patients of ischemic stroke
were selected as case and the rest 60 volunteers
were selected as control.
The distribution of the patients by age was recorded
in this study. In 40 – 49 years age group among
cases dementia was present in 2 (11.1%) cases
and absent in control group. In 50 – 59 years age
group dementia was present in 5(27.8%) cases and
absent in control group. In 60 years and above age
group dementia was present in 11(61.1%) cases
and 2 (100.0%) in control group. The mean age±
SD is 60.50±7.44 and 70.00 ± 0.0 in case and
control groups respectively (p=0.021). Similar result
was recorded by Lis and Gaviria21.
The distribution of the patients by sex was recorded
in this study. In case group the presence of dimentia
in male was predominant than female which was
13(72.2%) and 5(27.8%) respectively. In control
group the presence of dimentia in male was 2
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(100.0%) and no in female. The difference was
statistically not significant (p=0.346). But the study
done by Andersen et al (1999) mentioned that there
was a gender differences in risk for vascular
dementia. Similarly Launer et al (1999)22 found
that gender was a potential modifiers of risk of
dementia which is consistent with the present study.
The distribution of the patients by presences of
dementia was recorded. In case and control group
dementia was present in 18(30.0%) cases and
2(3.3%) in controls respectively. Dementia was
absent in case and control groups which was
42(70.0%) in cases and 58(96.7%) in controls
respectively. The difference was statistically
significant (p=0.001). Tatemichi et al (1992)19 shows
the frequency of dementia with acute ischemic
stroke, based on examinations performed 3 months
after stroke onset. They found dementia was present
26.3% in cases and 3.2% in controls. So, this study
permit to conclude that dementia was directly
associated with ischemic stroke.
The distribution of the patients by smoking habit is
recorded in this study. In case group smoker and
non-smoker were 14(77.8%) and 4(22.2%)
respectively. In control group no smoker was found
and only 2(100.0%) cases were non-smoker. The
difference is statistically significant (p=0.023).
Smokers have 3.17 times more chance to develop
stroke than non-smokers. Similar result was
reported by Posner et al(2000)23 and mentioned that
smoking increased the risk of dementia significantly.
The distribution of the patients by MMSE is recorded
in this study. In case group dementia was present

with a severe, moderate and mild MMSE in
01(5.55%), 14(77.77%) and 3(16.68%) cases
respectively. In control group dementia was present
with a moderate and mild MMSE in only 1 (50.0%)
case in each category.
The distribution of the patients with dementia by
hypertension was recorded in this study. In case
group hypertension is present in 14(77.8%) cases
and absent in 4(22.2%) cases. In control group
hypertension was absent in all 2 (100.0%) cases.
The difference is statistically significant (p=0.023).
Posner et al (2000)23 mentioned that hypertension
is directly affect memory, language, or general
cognitive function. A history of hypertension may
be an antecedent to VaD, particularly in the
presence of heart disease or diabetes.
The distribution of the patients with dementia by
diabetes mellitus was recorded in this study. In case
group diabetes mellitus was present in 13(72.2%)
cases and absent in 5(27.8%) cases. In control
group diabetes mellitus was absent in all 2(100.0%)
cases. The difference is statistically significant
(p=0.042). Similar result was reported by Strachan
et al26.
The distribution of the patients with dementia by
dyslipidaemia was recorded in this study. In case
group dyslipidaemia was present in 13 (72.2%)
cases and absent in 5 (27.8%) cases. In control
group dyslipidaemia was absent in all 2 (100.0%)
cases. The difference is statistically significant
(p=0.042).
The distribution of the patients with dementia by
cardiac disease was recorded in this study. In case
group cardiac disease was present in 1 (5.6%) case
and absent in 17 (94.4%) cases. In control group
cardiac disease was present 1 (50.0%) case and
absent in 1 (50.0%) case. The difference is
statistically significant (p=0.047). Similar result was
reported by Posner et al(2000)23 and mentioned
that a history of hypertension may be an antecedent
to VaD, particularly in the presence of heart disease.
The distribution of the patients by family history of
dementia was recorded. In case group family history
of dementia was present in 4 (22.2%) cases and
absent in 14 (77.8%) cases. In control group no

family history of dementia was found i.e. absent in
all 2 (100.0%) cases. The difference is not
statistically significant (p=0.456). But Huang et al
(2004)27 mentioned that a family history of dementia
continue to influence the occurrence of dementia.
Launer et al (1999) 22 also reported a result
correlating between family history of dementia and
occurrence of dementia and found a result which is
consistent with the present study.
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Evaluation of C Reactive Protein in Acute Ischemic Stroke
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Abstract:
Background: Stroke is a dreadful health hazard all over the world as well as in our
country. The relationship between serum C-reactive protein (CRP) level and acute
ischaemic stroke is not well studied especially in Bangladesh. Aims and Objectives:
To evaluate the association of C-reactive protein (CRP) in acute ischemic stroke
.Materials and Methods: This case-control study was carried out in the Department of
Neurology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka during
the period from January 2006 to December 2007. A total of 30 acute ischaemic stroke
patients were included in the case group. Another 30 age and sex matched and
apparently healthy persons without any stroke were taken as controls. Results: The
stroke patients [21 (70.0%) male; mean age, 56.3 (SD±13.7) years] and control subjects
[25 (83.3%) male; mean age, 53.4 (SD ± 9.9) years] were similar in age and sex
(p>0.05 each). CRP level was significantly higher in acute ischaemic stroke patients
than that of control [42.06 (SD ± 21.26) mg/L; vs 4.30 (SD ± 0.072) mg/L; p<0.001].
CRP was found positive in 28 (93.7%) stroke patients and none of the control subjects.
CRP was 16 times significantly higher in stroke patients than that of control subjects
(OR=16.00; 95% CI=4.18-61.22; p<0.001).Conclusion: This study confirms that CRP
is elevated in acute ischaemic stroke. More local studies are required regarding the
significance of CRP as a risk factor for acute ischemic stroke.

Introduction:
World Health organization defined stroke as a clinical
syndrome occurring due to sudden cerebral
dysfunction, producing focal or global neurological
deficit, persisting for more than 24 hours or the
patient dies within 24 hours, vascular in origin, nonepileptic and non-traumatic in nature1. Stroke
remains third leading cause of death after heart
disease and cancer after the age of 402. About 4
million deaths per year worldwide are due to stroke,
three-quarters of them in developing countries3.
Of all strokes, 85 percent are ischaemic infarction
and 15 percent are haemorrhage; thus ischaemic
cerebrovascular disease accounts for a substantial
proportion of all strokes. Although the proximate
cause of most brain infarcts is thrombus formation,
atherosclerosis is the chief underlying cause4. C1.
2.
3.
4.
5.

reactive protein (CRP), one of the acute-phase
reactants, is an indicator of underlying systemic
inflammation and a novel plasma marker of
atherothrombotic disease5. Furthermore, elevated
plasma levels of C-reactive protein are not disease
specific but are sensitive markers produced in
response to tissue injury, infectious agents,
immunologic stimuli, and inflammation6.
Elevated blood levels of C-reactive protein (CRP)
are associated with an increased risk of
therosclerotic vascular disease including
stroke7.However the role of CRP in the etiology and
prognosis of ischemic stroke remains to be clearly
defined8. One hypothesis is that CRP plays a direct
causal role in the pathogenesis of atherosclerosis
by promoting endothelial cell adhesion molecule
expression, monocyte recruitment or complement
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activation, or by mediating low density lipoprotein
cholesterol uptake by macrophages9.
This “atherogenic hypothesis” is consistent with
prospective observational studies of apparently
healthy individuals as well as patients with
established vascular disease, including stroke
which have shown that elevated blood
concentrations of CRP are a significant predictor
of future cardiovascular events, independent of
conventional vascular risk factors10.
Elevated blood concentrations of CRP during the
acute phase of ischaemic stroke event primarily
reflect the extent of cerebral ischaemic injury and
its complications11. Higher values of C-reactive
protein (CRP) are significantly associated with large
infarct size and worst outcome12. So C-reactive
protein might indicate the inflammatory status during
the acute phase of ischaemic stroke. Use of plasma
CRP levels may aid indentifying a potentially large
number of men and women who are at risk for
cerebrovascular events6.
As C-reactive protein is a marker of inflammation
and if we target for intervention against inflammatory
response in ischaemic stroke may halt the disease
progression and improve outcome. The purpose of
the study is to find out the association of C-reactive
protein in ischemic stroke.
Materials and Methods:
This was an observational case control study carried
out in the Department of Neurology in collaboration
with the Department of Microbiology and
Immunology, Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka during the period from
January 2006 to December 2007.
A total of 30 patients were included in the study
group whom met the inclusion and exclusion criteria.
Inclusion were all acute ischaemic stroke (<4 weeks
duration) proved clinically and confirmed by
neuroimaging (CT/MRI of brain), aged more than 30
years and either sex. Patients with history of acute
myocardial infarction, venous thrombosis,
myeloproliferative diseases, malignancy,
rheumatological diseases, connective tissue
diseases, recent surgery (within one month) and
recent infection (within one month) were excluded.
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A total of 30 age and sex matched and apparently
healthy persons were taken as controls. Controls
never suffered from stroke and came in neurology
outpatient department for nonspecific disorders and
symptoms like anxiety neurosis, myalgia, burning
limbs, tingling numbness, headache and
somatoform disorders and had no clinically apparent
infection or inflammation or sign of neurological
deficit.
Written consent was taken after explaining the
study procedure and aims of the study. Detail history
was taken about age, sex, hypertension, diabetes,
smoking habit, cardiac disease and oral
contraceptive pills. They were also asked about
febrile infection or productive cough, diarrhoea and
dysuria. They were clinically evaluated for the
presence of sinusitis, diabetes, hypertension, and
tuberculosis, pneumonia, bronchitis. For detection
of lymphadenopathy cervical, supraclavicular, axillary
and inguinal groups of lymph nodes were searched
for. They were also clinically evaluated for presence
of any valvular and ischemic heart disease. All of
them were investigated for serum C-reactive protein,
complete blood count, serum creatinine, random
brood sugar, serum lipid profile, ECG and chest Xray P/A view.
Measurement of C-reactive protein in serum was
estimated by Nephelometric System by using
commercial kit (DADE BEHRING BN 100, USA) in
the Department of Microbiology and Immunology of
Bangabandhu Sheikh Mujib Medical University.
Data were processed and analyzed with the help
SPSS (Statistical Package for Social Sciences)
11.0 version for windows. All quantitative data were
expressed as mean and standard deviation; and
comparisons between the groups of patients were
performed by unpaired t test. Qualitative data were
expressed as frequency and percentages; and
comparison was done by the Chi-Square (÷2) test
or Fisher’s Exact Test. Any probability value of less
than 5% (p < 0.05) was considered statistically
significant.
Results:
The age of the stroke patients ranged from 35 years
to 80 years with the mean age of 56.3 (SD±13.7)
years; while the age of the control subjects ranged

from 32 years to 71 years with the mean age of
53.4 (SD ± 9.9) years. There was no significant
difference was observed between the mean age of
case group and control group (p>0.05) (Table-I).

no significant difference of sex between the groups
(p>0.05) (Table-I).
C-reactive protein (CRP) level of stroke patients
ranged from 3.60 to 65.00 mg/L with the mean of
42.06 (SD ± 21.26) mg/L; while CRP level of the
control subjects ranged from 3.20 to 5.60 mg/L with
the mean of 4.30 (SD ± 0.072) mg/L. CRP level was
significantly higherin stroke patients than that of
control subjects (t=9.723; p<0.001) (Table-II).

Among 30 stroke patients 19 (63.3%) were above
50 years of age and 11 (36.7%) were less than 50
years. Among control subjects 16 (53.3%) were
above 50 years and 14(46.7%) patients were below
50 years. There was no significant difference of age
group between case and control subjects (p>0.05)
(Table-I).

CRP was positive in 28 (93.7%) stroke patients and
none of the control subjects. CRP was positivity
was 16 times significantly higher in stroke patients
than that of control subjects (OR=16.00; 95%
CI=4.18-61.22; p<0.001) (Table-II).

There were 21 (70.0%) males and 9 (30.0%) females
in stroke patients group; while 25 (83.3%) males
and 5 (16.7%) females in control group. There was

Table-I
Distribution of study subjects by demographic features
Demographic features

Study Group

p-value

Case (n = 30)

Control (n = 30)

56.3 (SD ± 13.7)

53.4 (SD ± 9.9)

31-40 years

7 (23.3%)

3 (10.0%)

41-50 years

4 (13.3%)

11 (36.7%)

51-60 years

6 (20.0%)

10 (33.3%)

61-70 years

10 (33.3%)

5 (16.7%)

71-80 years

3 (10.0%)

1 (3.3%)

Male
Female

21 (70.0%)
9 (30.0%)

25 (83.3%)
5 (16.7%)

Age
Mean (SD) years

*p>0.05

†p>0.05

Sex
‡

p>0.05

* Unpaired t test, †Fisher’s Exact test, and ‡Chi-Square (÷2) test were employed to analyse the data.

Table-II
Distribution of the patients by status of C-reactive protein
C-reactive protein

Study Group
Group-A (n=30)

Group-B (n=30)

Positive

28 (93.7%)

0 (0.0%)

Negative

2 (6.7%)

30 (100.0)

42.06 (SD ± 21.26)

4.30 (SD ± 0.072)

Mean (±SD) mg/L

Odd ratio (95% CI)

*p-value

16.0 (4.2-61.2)

p<0.001
p<0.001

*Fisher’s Exact test and †Unpaired t test were done analyse the data. SD=standard deviation; CI= confidence interval, OR=Odd
ratio, CRP negative: <6 mg/L, CRP positive: e”6 mg/L

47

Discussion:
Several case-control studies with ischemic stroke
patients have indicated that recent infections are a
possible risk factor for ischemic stroke13-16. In
particular; there is increasing evidence that
inflammatory processes are involved in cerebral
ischemia. There is growing evidence that C-reactive
protein (CRP), a peripheral marker of inflammation,
is also a marker of generalized atherosclerosis15.
This relationship between inflammation and
atherosclerosis make CRP a potential marker for
prognosis after vascular events and a potential
predictor of future vascular events. The present study
was conducted in the Department of Neurology,
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka.
The present study showed that mean age of the
cases was 56.3 (SD ±13.7). This finding is
consistent with the findings of a previous study of
Ropper and Brown2 where the average age was 58
(SD±12) years. Eslami et al.17 found that 55% of
stroke patients were in the age group above 60
years, 35% of the patients were in the age group
40-60 years and 10% of stroke patients were in the
age group below 40 years. Syed et al.18 reported
that 47.1% of stroke patients were in the age group
55-69 years, 24.9% of the patients were in the age
group above 69 years, 21.6% of the patients were
in the age group 40-54 years and 6.4 % of stroke
patients were in the age group below 40 years.
Seventy percent of this study subjects were male
and 30% were female. In this regards Syed et al.18
found 62.6% of patients were male and 37.2% of
patients were female; and Guerrero-Romero and
Rodríguez-Morá19 found 62.7% of patients were
male and 37.3% of patients were female. Shaikh et
al.20 found 61% of patients were male and 39% of
patients were female in their series. This difference
found in the study may be due to the attitude of our
society that the females are less frequently brought
to the hospitals for treatment.
In this study serum CRP level was found to be
elevated in 28 (93.3%) stroke patients with mean
CRP value was 42.06 (SD± 21.26) mg/L; whereas
among the control it was 4.30 (SD±0.72) mg/L.
These findings are consistent with several studies2148

23 .

The possible explanations are 1) CRP
concentration may reflect the degree of stroke
severity, correlating with the degree of inflammation
directly consequent to cerebral infarction; 2) CRP
concentration may indicate underlying unstable
atherosclerotic disease; 3) CRP may be raised as
a consequence of secondary complications of stroke
at the time of sampling22.
In this study 2 stroke patients were negative for Creactive protein value. Grau 24 found about 25% of
patients with first ever ischaemic stroke had normal
levels of CRP after stroke. It might be due to the
variability of the degree of inflammatory response
to ischemic stroke5.
This study was not without limitations. The
limitations were 1) The study was not prospectively
designed to assess the effect of CRP on long term
outcome of ischaemic stroke; 2) This study was
conducted in a tertiary care hospital.
Conclusion: This study confirms that C-reactive
protein is elevated in acute ischaemic stroke. Further
more local studies are required with higher sample
size regarding the significance of CRP as a risk
factor for acute ischemic stroke.
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REVIEW ARTICLE

Role of Caregivers Training as Predictor of Outcome
in Stroke Survivors – A Review
MD. SHAHIDUR RAHMAN
Abstract:
There are many predictors of poor functional outcome in stroke survivors. Need of
caregivers training to address the discharged patients for their home care management
is often overlooked. Early discharge, lack of post-acute management facilities including
home or community based services are other important predictors of poor functional
outcome. Most of the patients are discharged home directly from hospital neurology
unit after acute care management for inability to pay hospital costs. Rich patients who
reside in the city can afford to receive treatment from trained nurse or physiotherapist
at home but poor patients go home without any preparation for home care management
of the patients. Hospital based rehabilitation management of stroke survivors are
scarcely available in our country but thousands of inadequately treated patients are
discharged home without any training to the caregivers. They come back to the
outpatients department for next visit with multiple complications. This review article
tried to find out the need and impact of caregivers training on outcome of stoke survivors.

Introduction:
Stroke is the leading cause of adult disability in the
world as well in Bangladesh. Many variables have
an impact on disability and quality of life after stroke
including age, comorbidities, severity of neurological
deficit, state of mind and social risk 1. Stroke
rehabilitation in Bangladesh is inadequately
addressed mostly due to resource constraints. Most
patients go to their remote villages after acute care
management in the hospital with incomplete recovery
and profound disability. Care givers to manage the
patient at home are usually not trained or briefed on
physiotherapy or nursing care. Most of the patients
return to next visit with many complications.
Stroke has a profound effect on the lives of patients,
their spouses and family members. These effects
include role and relationship changes, psychological
distress and the challenge of coping with long-term
disability2,3.Family carers provide most postdischarge care to patients but often receive little
preparation for this. Long-term caring can result in
increased stress and burden for caregivers2, 3,4..

A single-center individually randomized trial reported
by the London Stroke Carers Training Course
(LSCTC), a structured competency-based training
program, decreased caregiver burden and anxiety,
and improved psychological outcomes for patients.
Overall costs were reduced, due largely to earlier
discharge in the LSCTC group compared with usual
care4,5.One of the most important interventions is
the training of families and other caregivers in specific
care techniques to prevent complications, perform
physical functions, and encourage patients to
perform any activities they are capable of doing.
Training in problem-solving techniques can help
family members provide effective support in the
home environment. Additional teaching focuses on
the dissemination of knowledge about strokes, their
consequences, and use of medications, stroke
prevention, and other care aspects6.Evidence now
exists that both education and counseling
significantly improve caregiver knowledge and
stabilize some aspects of family functioning. Family
education has been found to contribute to the long
term maintenance of rehabilitation gains7,8,9.
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Education of family and caregivers: Families and
caregivers should be educated in the care of these
patients. The family and caregiver education may
include; preventing recurrent stroke, signs and
symptoms of potential complications and
psychological
dysfunction,
medication
administration, assisted ADL tasks (e.g., transfers,
bathing, positioning, dressing, feeding, toileting, and
grooming), swallowing techniques, nutrition and
hydration, care of an indwelling bladder catheter,
skin care, contractures, use of a feeding tube, home
exercises (range of motions) and sexual
functioning10.The patient and family/caregivers
should be given information and provided with an
opportunity to learn about the causes and
consequences of stroke, potential complications,
and the goals, process, and prognosis of
rehabilitation. The presence and effectiveness of
large social support networks can have a positive
influence on the physical recovery and quality of life
of the stroke survivor.
Review of relevant studies: A National Stroke
Association survey in USA found that stroke survivors
often do not reach their rehabilitation goals, and
lack of information is a major barrier to continued
recovery: 38% of 523 long-term stroke survivors
reported a lack of information about community and
rehabilitation resources11.Inadequate provision of
information is predictive of poor quality of life in stroke
patients and their families 12.

information therapy on patient and carer knowledge,
one aspect of patient satisfaction, and patient
depression scores14,15.
An evidence-based educational program for stroke
survivors after discharge home described 39
comprehensive educational guidelines. The program
recommended that educational programs provided
to stroke survivors and their families be interactive,
interdisciplinary, and focused on identified needs16.
The first few weeks after discharge from an inpatient
stay after a stroke are difficult as the patient attempts
to use newly learned skills without the support of
the rehabilitation environment or team. Adequate
support from family and caregivers is critical to a
successful outcome. It is also important to ensure
that all necessary equipment and support services
are in place.
Evans et al after noting that rehabilitation services
are effective in improving short-term survival,
functional ability, and the most independent
discharge location, have suggested that “the lack
of long-term benefits of short-term rehabilitation may
suggest that therapy should be extended to home
or sub–acute care settings, rather than being
discontinued at discharge. These services should
be organized and in place at the time of
discharge”17.

Forster and colleagues reviewed nine studies of
educational intervention. There is some evidence that
combining information with educational sessions
improves knowledge and is more effective than
providing information alone 13. As the patient
progresses from hospital-based rehabilitation to the
community, involvement of caregivers in rehabilitation
becomes increasingly important. Formal training of
caregivers in delivery of care reduces personal costs
and improves quality of life 4.

Clinicians should work with the patient and
caregivers to avoid negative effects, promote problem
solving, and facilitate reintegration of the patient into
valued family and social roles. Preexisting
organizational and functional characteristics of the
family may have important effects on a successful
transition to community living. A caregiver is more
likely to give adequate support if he/she is a spouse
who is knowledgeable about stroke and its
disabilities, is not depressed, and lives in an
otherwise well-functioning family unit18.

The systematic review and one meta-analysis
looked at caregiver support interventions and found
that social support improved patient outcomes and
family functioning. A comparison of passive versus
active information intervention determined that there
was no significant effect on the number of cases of
anxiety or depression in patients, carer mood or
satisfaction or death. A qualitative analysis found
no strong evidence of an effect on other outcomes.
Meta-analyses showed a significant effect from

Conclusion:
Prognosis in stroke survivors depends on many
factors. A home or community based management
should be addressed timely and adequately.
Caregivers training or briefing during hospital stay
for home management are helpful and brings better
outcome. Patients and caregivers should be
educated throughout the rehabilitation process to
address patient’s rehabilitation needs, expected
outcomes, procedures and treatment as well as
51

appropriate follow-up in the home/ community.
Patient and caregiver education should be provided
in both interactive and written formats. Caregivers
should be provided with a variety of methods of
training based on their specific needs, cognitive
capability, and local resources; Training may be
provided in individual or group format, and in
community-based programs. Hospital based
rehabilitation management of stroke survivors are
scarcely available in our country but thousands of
inadequately treated patients are discharged without
any training to the caregivers. They come back to
the outpatients department for next visit with multiple
complications. This review article intends to highlight
the importance of caregivers training to stroke
survivors especially at low resource setting in
Bangladesh.
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CASE REPORTS

Clinical presentation of Mucopolysaccharidosis type II (Hunter
syndrome): A Case Report
HAFIZUR RAHMAN1, MD. RAFIQUL ISLAM2, HASAN ZAHIDUR RAHAMAN2, MD. ARIFFUJAMAN3
Abstract:
Mucopolysaccharidosis (MPS) is a rare disease, caused by deficiency of lysosomal
enzyme. MPS cases have been reported throughout the world. MPS patient typically
appear normal at birth, but clinical features appear between two to four years of age.
We report a case of 12-years-old boy presented with progressive deformity of multiple
joints for eight years duration and gradual decline the cognitive function for the same
period. On examination, his head was large, short stature, a coarse facial feature with
depressed nasal bridge and stubby finger with flexion of distal interphalangeal joint.
There was severe mental retardation. We diagnose the patients as Hunter Syndrome,
on the basis of clinical findings, radiological features and positive for MPS screening
test in urine. Although the golden standard for diagnosing the type of MPS is enzyme
analysis. We could not do enzyme analysis as it is not available in Bangladesh.

Introduction:
Mucopolysaccharidosis (MPS) is a group of
autosomal recessive metabolic disorders caused
by the absence or malfunctioning of the lysosomal
enzymes needed to break down molecules called
glycosaminoglycans (GAGs). GAGs are
oligosaccharide components of proteoglycans which
provide structural integrity to connective tissues.
Accumulation of partially degraded GAGs causes
thickening of tissue and compromise of cell and
organ function. This results in permanent,
progressive cellular damage which affects the
appearance, physical abilities, organ and system
functioning and, in most cases, mental development.
Common clinical presentation includes facial
dysmorphism, hepatosplenomegaly, joint stiffness
and contractures, pulmonary dysfunction,
myocardial enlargement and valvular dysfunction
and neurological involvement. We report this case
of MPS type II because of its rarity and the atypical
features of severe mental retardation, macrocephalic
head, no corneal clouding and all other features
suggestive of MPS type II. The purpose of presenting
this case is to highlight the distinctive manifestation
of Hunter syndrome.

Case presentation:
A twelve-year-old boy was admitted in neurology
department with progressive deformity of multiple

Fig.-1: Male boy with mucopolysaccharidosis
showing an macrocephalic head, coarse facial
appearance with depressed nasal bridge and a
protuberant abdomen.
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joints for eight years duration and gradual decline
of cognitive function for the same period. Deformity
initially started in right interphalangeal joint since
he was four, without any history of trauma and joint
pain. It was gradual and progressive, later involved
in wrist, elbow, and knee joint bilaterally. Last two
months, his deformity so severe that he was bedridden. At same period, his cognitive function
showed gradual declining. He was second issue of
a consangious parents. His birth history was
uneventful and milestone of development was normal
upto age four. He had no history of prolonged fever,
unconsciousness, seizure, any focal neurological
deficit.
On examination his head was macrocephalic in
shape, with a head circumference of 53.5 cm. He
had a depressed nasal bridge, a short neck, coarse
facial appearence,and small stubby fingers with
flexion of the distal interphalangeal joint, (Figure 1).
Anthropometric examination showed him to be
severely stunted growth (height 41.5 inch). His
abdomen was soft and slightly distended with a
protruding umbilicus. Fundoscopy revealed bilateral
papilloedema .

Fig.-3: X-ray of wrist and hand showing pointing of
metacarpal bones, with inferior breaking of radius
and ulna.
X-ray of wrist joint and hand showed pointing of
metacarpal bones, inferior breaking of both radius
and ulna, three carpal bones were ossified and
epiphysis for lower ulna yet not appeared. (Figure
3). An antero-posterior chest X-ray view showed no
parenchymal lesions were seen in visualized lung
fluids and cardiac shadow also normal (Figure 4).
CT scan of brain showing communicating
hydrocephalus (Figure 5).
However in our patient there was atypical
presentation such as an macrocephalic head,
severe mental retardation, and no corneal clouding,

Fig.-2: Lateral x-ray of the skull showing an enlarged
skull.
Suspecting MPS, we performed a skeletal survey.
Anteroposterior and lateral X-rays of the skull
showed an enlarged and normal sella turcica
(Figure2). The bones of the skull and sutures
appeared normal for his age.
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Fig.-4: X-ray of chest in P/A view showing normal
findings.

lysosomes and is excreted in excess in the urine.
The accumulation of GAG within the lysosomes is
responsible for the clinical manifestation of this
disorder5.

Fig.-5: CT scan of brain showing communicating
hydrocephalus.
which are important features of MPS type II. We
could perform measurement of GAG, keratan and
heparan sulphates, in his urine and it was positive.
Although the golden standard for diagnosing hunter
syndrome is enzyme iduronate sulfatase analysis.
We could not do enzyme analysis as it is not
available in Bangladesh. Our diagnosis of MPS was
confirmed from history, clinical examination, skeletal
survey and urinary screening test positive.
Discussion:
Mucopolysaccharidosis was first described by
Charles Hunter, a Canadian physician, who in 1917
described a rare disease found in two brothers1-3.
Mucopolysaccharidoses are a group of inherited
diseases characterized by defective lysosomal
enzymes responsible for the degradation of
mucopolysaccharides, which are major components
of intercellular connective tissue. Hunter syndrome
caused by deficiency of enzyme, iduronate- 2sulphatase.1 This leads to an accumulation of
incompletely degraded mucopolysaccharides in the
lysosomes which affect various body systems
through enzymatic activity4. All MPS are autosomal
recessive, except Hunter syndrome which is Xlinked recessive. In affected individuals, undegraded
or partially degraded GAG accumulates within the

Mucopolysaccharidosis type II or Hunter syndrome
is rare and is caused by a deficiency of iduronate2-sulfatase. Hunter syndrome is one of the most
common MPS with a prevalence of one in 170,000
male live births. MPS type II is classified into mild
(type II, HB) and severe (type II, A) and this
classification is based on the length of survival and
the presence or absence of central nervous system
(CNS) disease. Patients typically appear normal at
birth in both types. In the severe form the clinical
features appear between two and four years of age
while in the mild form the clinical features appear in
the second decade of life. In the severe form there
is severe mental retardation and loss of skills. Death
usually occurs in the first or second decade of life
and the main cause of death is obstructive airway
disease or cardiac failure. In the milder form there
is mild mental retardation but intelligence is normal,
stature is near normal, and clinical features are less
obvious and progress very slowly. Diagnosis is
usually made in the second decade of life. Death
usually occurs in the fourth decade and the main
cause of death is cardiac failure.
Diagnosis of the disease is usually made by clinical
presentation and skeletal survey. The common
clinical presentations are a large head
(dolichocephalic), short stature, mental retardation,
coarse facial features, a protuberant abdomen, a
broad nose with flared nostrils, large jaws, hypotonia
and a large tongue which becomes apparent
between two and four years of age, and these clinical
features were present in our case. Other clinical
features include upper respiratory tract infection,
valvular heart disease leading to right and left
ventricular hypertrophy and heart failure, chronic
diarrhea, enlarged liver and spleen, umbilical as well
as inguinal hernia, corneal clouding with poor vision
and hearing loss caused by both connective and
sensorineural deficits. A communicating
hydrocephalus is a common finding and can lead
to severe manifestation of neurological signs which
were not present in our case.
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Analysis of GAGs (heparan and dermatan sulphates)
is a screening test for MPS type II. The presence of
excess heparin and dermatan sulphates in the urine
is evidence of MPS type I, MPS type II or MPS
type VII. Confirmatory diagnosis is by enzyme
assay in leukocytes, fibroblasts or dried blood spots
and plasma sample, using substrates specific for
12S. Absent or low 12S activity in males is
diagnostic of Hunter syndrome, provided other
sulfatase deficiency has been ruled out.
Enzyme replacement therapy using idursulfase
(Elaprase), a recombinant human I2S produced in
the human cell line, has been recently approved in
the United States and the European Union for the
management of MPS type II. Weekly intravenous
infusion is given over three hours at a dose of 0.5
mg/kg diluted in saline. Bone marrow transplantation
(BMT) and umbilical cord blood transplantation
(UCBT) are definitive treatments for MPS. Apart from
these, supportive management is very important.
Physical therapy and daily exercise may improve
mobility of joints. Blood transfusion, infection and
nutritional management are also important in the
management of MPS type II6.
Conclusion:
Based on clinical findings and radiological features
it is possible to diagnose a case of mucopolysaccharidosis. Urinary glycosaminoglycans (heparin
and keratan sulphate) estimation and genetic
studies confirms the diagnosis and its type, which
will help in offering enzyme replacement therapy to
the given individual.
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Cauda Equina Syndrome due to Multiple Myeloma:
A Case Report
MD. RASHEDUL ISLAM1, TANBIN RAHMAN2, RUMANA HABIB3, AMINUR RAHMAN4
NIRMALENDU BIKASH BHOWMIC5, MD. AMIRUL HAQUE5
Abstract:
Cauda equina compression following vertebral compression fractures or vertebral
plasmacytomas is relatively uncommon presentation of multiple myeloma. Here we
describe a case of cauda equina syndrome due to multiple myeloma in an elderly
Bangladeshi male who presented with difficulty in walking, urinary complaints &
unexplained weight loss. CT guided FNAC from lesion of spine, bone marrow study,
skeletal survey, MRI of spine & immune electrophoresis confirmed the diagnosis of
multiple myeloma. We treated the patient with radiotherapy, dexamethasone,
antimyeloma therapy, physiotherapy & bisphosphonates in collaboration with
hematologists & neurosurgeons. He showed significant improvement both clinically &
biochemically in the follow up.

Introduction:
Multiple myeloma (MM) is a clonal B-cell disorder
characterized by proliferation and accumulation of
B-lymphocytes and plasma cells in the bone marrow
and, more rarely, at extramedullary sites. Bone
disease occurs in approximately 80% of patients
with newly diagnosed MM, and in 70% of the cases
bone pain is the first symptom to be reported at
disease onset1 Pathological fractures, osteolyses,
osteoporosis or, in general, skeletal-related events
(SRE), that include also the need for radiotherapy
or surgery to the bone, can severely impair patients
quality of life and reduce survival2. Spine is the bone
site that is most frequently affected by MM related
lesions3.

on the spinous processes. Radicular pain can also
be present5,6.This can be caused by nerve-root
compression and it is perceived according to the
dermatomal distribution of the nerve root. Motor
dysfunction is the second more frequent symptom
of SCC. Patients complain about weakness of lower
limbs, in particular when walking or going up the
stairs. Sensory symptoms such as paresthesias,
tingling, or numbness can occur simultaneously or
after motor dysfunction; they usually precede
autonomic-sphinteric symptoms that are usually
represented by bladder dysfunction.5,6 Prompt
recognition of these symptoms and subsequent
intervention is mandatory as the picture invariably
proceeds to paralysis that is frequently irreversible7.

Spinal cord compression (SCC) occurs in up to 20%
of patients with MM at various disease stages4.
The pathogenetic mechanisms are induced by
displacement and compression of the spinal cord,
and this can be caused by either epidural invasion
by neoplastic tissue arising from a vertebral mass,
or by osseous fragments protruding from a fractured
vertebral body. Pain is the first and more common
presenting symptom5,6. It is generally a mechanical
pain caused by periosteal infiltration of the vertebrae,
it becomes more intense in case of cough or labor,
and it is further exacerbated when exerting pressure

MRI is the most sensitive and specific imaging
technique to evaluate spinal lesions, as it allows
morphological detection of vertebral compression
fractures together with spatial evaluation of neural
damage or paraspinal masses. The most interesting
feature, however, is the possibility to evaluate the
characteristics of bone marrow infiltration by the
disease. MM related vertebral focal lesions present
with a diffusely reduced signal in T1-weighted images
and enhanced in T2-weighted images; bone marrow
infiltration can thus be defined as “focal” when a
clear number of lesions can be identified in the
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context of a normal background; “diffuse” when all
the bone marrow shows an altered signal, and
“mixed” when both focal lesions and diffuse alteration
are present8, 9.
Regarding therapeutic approaches, decompressive
laminectomy was frequently performed in the past
but its use is now abandoned due to the residual
instability of the vertebral column, to the possible
delay in the beginning of antimyeloma therapy after
surgery and, above all, to the sensitivity of neoplastic
cells to steroids and radiotherapy, that now represent
the mainstay of the treatment of SCC6. High-dose
steroids, such as Dexamethasone at doses of 40–
60mg/day for 4–6 days must be soon initiated upon
recognition of SCC, aiming at obtaining both a
plasmacytolitic and an antioedema effect.
Radiotherapy must be also administered early10.

Radiographic studies on admission included a
normal chest radiograph and ECG. Magnetic
resonance imaging (MRI) of his lumbar spine showed
collapse with altered signal intensity in L5 & focal
altered signal intensity in L1-L4, S1 vertebrae.
Central & paracentral disc bulge causing thecal sac
indentation & bilteral lateral recess narrowing at L5/
S1 level. Common tumor markers (CEA, CA 19-9,
and PSA) were found to be normal. Serum protein
electrophoresis demonstrated hypoproteinemia with
hypoalbuminemia and borderline low gamma
globulins. Urine protein electrophoresis didn’t show
Bence jones protein. Immuno electrophoresis
revealed monoclonal light chains. X-ray lumbosacral
spine revealed collapse L5 vertebrae (Fig.-1). X ray
skull & pelvis showed multiple lytic lesions (Fig.-2).

Case report:
A 65-year-old man presented to the Neurology
department, BIREM for evaluation of two months of
gradual onset of lower extremity weakness resulting
in falls. He also reported a two day history of bladder
retention. A systemic review of the patient was
notable for dull but intense chronic back pain. He
was no longer ambulatory, had left lower limb
numbness and tingling, and had experienced an
unintentional 10 kg of weight loss over the last six
months. A systemic review of our patient was
otherwise unremarkable.
On physical examination of our patient revealed
anaemia, restricated spinal mobility & tenderness
on lower spine. He had wasting, hypotonia,
diminished muscle power (2/5 bilaterally), areflexia
and absent plantar response in lower limbs. All
modalities of sensation were diminished at L4/L5/
S1 dermatomal distribution on left side along with
saddle anaestheisa & reduced anal spincter tone.
SLR was restricted on left side. Other findings on
physical examination were unremarkable.
His hemoglobin of 8.1 g/dl, 4,800 /cu mm, Platelet1, 70,000/cmm, ESR 120mm in 1st hour, PBF:
Nonspecific morphology. Results for corrected
serum calcium and coagulation studies were
normal. His total protein level was 62 g/l and his
albumin level was 25 g/l. His alkaline phosphatase
was 395 iu/L.
58

Fig.-1: X-ray of lumbosacral spine showing collapse
lumbar vertebrae.

Fig.-2: X-ray of skull showing lytic lesions.

Tissue from lumbar vertebral body L5 showed
adequate cellular material containing numerous
mononuclear cells having eccentric nuclei with
abundant cytoplasm. Some of those cells had
multiple nucleu. Bone marrow examination revealed
grossly increased plasma cells almost completely
replacing normal haemopoeitic cells replacing more
than 80% of existing marrow cells. The cells are
distributed in sheets & clusters & include some
immature forms (Fig.-3).

Fig.-3: Bone marrow examinations showing plasma
cell.
Discussion:
This case presented a challenge in that our patient’s
initial presentation had a preponderance of lower
extremity symptom. Thus, his pretest probability
was highest for conditions affecting the lumbar spine,
such as cauda equine syndrome from disc herniation
or metastatic disease. The initial MRI of his lumbar
spine in fact confirmed disc herniation with protrusion.
Our patient’s history brings into consideration
tuberculosis, particularly as an infection of the
vertebral body (Pott’s disease, tuberculous
spondylitis, or tuberculoma), which most commonly
manifests in adults11,12. The absence of tuberculosis
in other locations does not exclude the diagnosis.
Tuberculomas can have associated collapsed
vertebrae and present with numbness, paraplegia
and bladder disturbances similar to this
presentation.

Other granulomatous diseases, such as
sarcoidosis, were also considered as neurosarcoid
lesions can resemble a tumor. Spinal cord
involvement can occur as part of systemic
sarcoidosis13 .The lesion may have represented a
benign tumor, such as osteoblastoma, giant cell
tumor, hemangioma. It may have also represented
a primary malignancy such as solitary
plasmacytoma, chordoma, chondrosarcoma,
lymphoma or malignant giant cell tumor14. MRI
findings provided evidence against many of these
diagnoses, as well as against primary intramedullary
central nervous system neoplasms, such as
ependymoma or astrocytoma, which are more
common in children than in adults15.
Primary bone neoplasms account for fewer than
10% of all cases of bone tumors, with metastatic
lesions far more widespread in the adult
population.14 Bone metastases, including those to
the spine, are a frequent complication of cancer
(approximately 5%), occurring most commonly in
prostate cancer (up to 70% of patients) and 15% to
30% of patients with cancer of the lung, colon,
stomach, bladder, rectum, thyroid and kidney16.
Both osteolytic and osteoblastic metastases can
cause pathologic fractures and subsequent spinal
cord compression16.
With clinical features of cauda equina syndrome,
anemia, high ESR, raised alkaline phosphatase,
multiple myeloma with plasmacytoma formation was
the most likely possibility. Magnetic resonance
imaging (MRI) of his lumbar spine showed collapse
with altered signal intensity in L5 & focal altered
signal intensity L1-L4, S1 vertebrae led us to do CT
guided FNAC from the lesion. We went for myeloma
screen by skeletal survey, urinary Bence Jones
protein, plasma protein electrophoresis, immune
electrophoresis & bone marrow study. To rule out
metastatic lesions, we went for common tumor
markers as our patient’s age, weight loss,
metastatic prostate cancer was considered as one
of our differential diagnosis. FNAC from vertebral
lesion, bone marrow findings together with protein
electrophoresis and radiographic images, confirmed
the diagnosis of cauda equina syndrome due to
multiple myeloma.
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Making the diagnosis includes demonstrating these
M-proteins in either serum or urine, proving the
presence of more than 10% of these malignant
plasma cells in the bone marrow and observing the
clinical manifestations of the disease in our
patient17,18,20. Spinal cord compression following
vertebral compression fractures or vertebral
plasmacytomas comprises 5% of the presentations
of multiple myeloma17, 18, 21.
Our review of recent articles revealed few case reports
of plasmacytomas as initial presentations of multiple
myeloma.19,21,22 Despite identifying such a mass
as plasmacytoma, additional tests are required to
distinguish between a solitary plasmacytoma of the
bone, an extramedullary plasmacytoma or the
systemic disease multiple myeloma. Patients with
solitary plasmacytoma of the bone are more likely to
progress to multiple myeloma than those ith
extramedullary plasmacytoma, but both conditions
have a better overall prognosis than the systemic
disease19, 12, 23.
We treated the patient with radiotherapy,
dexamethasone, antimyeloma therapy &
rehabilitation in collaboration with hematologist &
neurosurgeon. He showed significant improvement
both clinically & biochemically in the follow up.
Conclusion:
Diagnosis of cauda equine syndrome must be rapid
in order to avoid complication. The site and
morphology of the lesion should be identified as
precisely as possible. Compression of spinal cord
or cauda equina is relatively uncommon presentation
of multiple myeloma. Meticulous history taking,
examination, biochemical parameters guide the right
way further investigations. Prompt diagnosis,
treatment, regular follow up in essential as these
are the most important part deciding prognosis.
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