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Serum Creatine Kinase Concentration & Its Association with
Severity in Acute Ischemic Stroke Patients:
A Cross-Sectional Analytical Study
MD. ARIFUZZAMAN1, MD. RAFIQUL ISLAM2, SHEIKH MAHABUB ALAM3,
ABDUL KADER SHEIKH 3, MD. SHAFIQUS SALEHEEN4, HASHMI SINA1,
MUHAMMAD ABDUL MOMEN KHAN5, AFROZA BEGUM6, MOHAMMAD MASHUDUR RAHMAN7,
SUKUMAR MAJUMDAR8, HAFIZUR RAHMAN9
Abstract:
Background: The diagnosis of ischemic stroke remains a clinical one, with confirmatory
evidence obtained through neuroimaging. Analogous to the role that the creatine kinase
(CK), a biochemical test may be useful in diagnosis as well as detect severity which
ultimately helps in the management of acute ischemic stroke.
Objective: To evaluate serum creatine kinase level and its association with severity in
acute ischemic stroke patients.
Methods: This cross-sectional analytic study was carried out in the Department of
Neurology, BSMMU, Dhaka from January 2014 to December 2014.In this study 50
acute ischemic stroke patients were enrolled as cases.
Result: In this study, 42.0% patients were female and 58% were male and their mean
age was 55.96±10.93 years. According to classification by NIH Stroke score, 32%
patients was found in minor stroke, 28% in moderate stroke, 26% in moderate to severe
stroke and 14% in severe stroke. 80.0% patients had increased level of serum creatine
kinase. In this study there is a positive correlation between NIH Stroke Score and Serum
creatine kinase level (r= 0.869, p < 0.0001).
Conclusion: Increase severity of acute ischaemic stroke causes increased level of
serum creatine kinase.
Keywords: Acute ischemic stroke, Serum creatine kinase; NIH stroke score; Bangladesh.

Introduction:
Acute stroke is characterized by the rapid
appearance (usually over minutes) of a nonconvulsive, non-traumatic focal deficit of brain
function, most commonly a hemiplegia with or
without signs of focal higher cerebral dysfunction
(such as aphasia), hemi sensory loss, and visual
field defect or brain-stem deficit.1 The neurovascular
syndromes enable the physician to localize the
lesion—sometimes so precisely that even the
affected arterial branch can be specified1-3. Most
1.
2.
3.
4.
5.
6.
7.
8.
9.

embolic strokes characteristically occur suddenly,
and the deficit reaches its peak almost at once.
Thrombotic strokes may have an abrupt onset, but
they evolve somewhat more slowly over a period of
several minutes or hours and occasionally days; in
the latter case, the stroke usually progresses in a
series of steps rather than smoothly. In hypertensive
cerebral hemorrhage the deficit may be virtually
static or steadily progressive over a period of minutes
or hours, while subarachnoid hemorrhage is almost
instantaneous1-3.
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An analogous example would be cerebrovascular
thrombosis. About two thirds of patients with
cerebrovascular thrombosis develop increase in
serum creatine phosphokinase(CPK) levels,
maximum at 48 to 72 hours after the stroke. Values
as high as 2,900 units per ml. have been reported.
The CPK slowly returns to normal over a two week
period4,5. The level of CPK activity in the serum
and spinal fluid are quite independent of each other,
since neither isoenzyme crosses the blood brain
barrier in significant amounts6.
Creatine kinase(CK) is a dimeric globular protein
consisting of two subunits with a molecular mass
of 43 kDa. It buffers cellular ATP and ADP
concentrations by catalysing the reversible
exchange of high-energy phosphate bonds
between phosphocreatine and ADP produced
during contraction. At least five isoforms of CK
exist: three isoenzymes in cytoplasm (CK-MM, CKMB and CK-BB) and two isoenzymes (nonsarcomeric and sarcomeric) in mitochondria7.
CK-MM is found in several domains of the myofibre
where ATP consumption is high and is a marker of
muscle disease8. CK-MB increases in acute
myocardial infarction9 and CK-BB increases in
brain damage 10 . Patients with neurological
conditions such as acute cerebrovascular
accidents11and proximal spinal muscular atrophy12
show marked elevation of CK-BB. Brain is a rich
source of a variety of enzymes and any injury (e.g.
stroke) to brain tissue could similarly result in an
increase in activity of these enzymes in
cerebrospinal fluid. A simultaneous increase in
serum levels will probably depend on integrity of
blood brain barrier. If injury is severe enough to
disrupt the blood brain barrier there might be some
rise in enzymatic activity in serum. As the stroke
syndrome is usually clearly delineated clinically but
in some patients laboratory evidence of the
presence of cerebral infarction may provide
additional diagnostic and prognostic information.
Determinations of serum enzyme activity have the
advantage of permitting repeated sampling without
danger or inconvenience to the patient. The
objective of the present study was to determine
the variations in serum creatine kinase (CK) activity
in patients presenting with acute ischemic stroke
and to correlate these findings with the severity of
disease.
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Method:
This cross-sectional analytical study was
conducted in the Department of Neurology,
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka over a period of one year from
January 2014 to December 2014. Fifty diagnosed
patients of acute ischaemic stroke within first 2
weeks of presentation age 18 years and above of
any sexes were included in this study. The
demographic information, relevant history,
examination findings and investigation reports of
all the study subjects were recorded in the data
collection sheet. Any complication during the
procedure and hospital admission if required was
also recorded. All data were recorded
systematically in preformed data collection form
(questionnaire). Quantitative data were expressed
as mean and standard deviation and qualitative
data were expressed as frequency distribution and
percentage. Statistical analysis was performed by
using windows based computer software
“Statistical Packages for Social Sciences” (SPSS12). Associations between continuous variables
were analyzed by Kruskal-Wallis test. Correlation
was done by Spearman correlation coefficient test.
For all statistical tests, it was considered p value
<0.05 as statistically significant.
Result:
Table-I
Demographic profile of the study
population (n=50)
Frequency (n) Percentage (%)
Age (years)
≤50
16
51 -60
20
>70
14
Mean ± SD
55.96± 10.93
Min - Max
32.00 - 75.00
Gender
Male
29
Female
21
Male: female ratio
1.38 : 1

32
40
28

58
42

Out of 50 acute ischaemic stroke patients, females
were 42% and males were 58%. Male and female
ratio was 1.38: 1. Mean age of the patients was
55.96±10.93 years with range of 32 to 75 years.
The most frequent age group was 51-60 years.

Table-II
Serum creatine kinase level in different groups of acute ischaemic patients (NIH stroke score).
Group

Serum Creatine Kinase (u/L)

P value*

Minor Stroke(16)

194.6 ± 79.0

<0.0001s

Moderate Stroke(14)

699.5 ± 250.2

Moderate to Severe Stroke (13)

1414.3 ± 444.8

Severe (7)

3204.2 ± 753.2
Total

1074.4 ±1052.6

The highest increased value of Serum CK was
recorded in severe stroke which was 3204.28
(753.23) u/L. It was decreased step by step by
moderate to severe stroke accounted
1414.31(444.83) u/L, 699.57 (250.23) u/L in
moderate stroke and 194.62 (79.02) u/L in minor
stroke.This increasing trend of serum CK level from
minor stroke to severe stroke i.e. severity was
tested by Kruskal-Wallis test which was statistically
highly significant (p value <0.001).
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Fig.-1: Correlation between NIH Stroke Score and
Serum creatine kinase level of the study population
NIH Stroke Score had a positive correlation with
serum creatine kinase level of the study population
(r= 0.960; p<0.0001).
Discussion:
In this study, male to female ratio was 1.38: 1. Mean
age of the patients was 55.96±10.93 years with
range of 32 to 75 years. The most frequent age
group was 51-60 years. In correspond of these
study findings, Elyaset al.13also found male
predominance in their study (63.33%). A study at
Bangabandhu Sheikh Mujib Medical University,

Bangladesh revealed male to female ratio 2.75:1.
In that same study, it was reported that age range
from 35 to 79 years with mean 59.45 years and
majority of patients were in 7th decade (n=20, 33%)
and 6th decade (n=16, 27%).14
According to classification by NIH Stoke score in
this study, more patients were found in minor stroke
(32%) which was followed by moderate (28%),
moderate to severe (26%) and severe stroke (14%).
The mean serum creatine kinase level was found
1074.4±1052.6u/L in the range of minimum 67.0
to maximum 4400.00 u/L. Ay et al.15 estimated total
CK level in 32 patients of stroke. They found
elevated CK level among 62.5% patients. Another
study done by Norris et al.16 found 101 patients
had raised total CK values among 224 patients with
stroke which stands for 46%. Myers et al.17 found
15 stroke patients out of 100 patients with
abnormally high CK values.
The highest increased value of Serum CK was
recorded in severe stroke patients which was
3204.2±753.2 u/L. It was decreased step by step,
moderate to severe stroke accounted
1414.3±444.8 u/L, 699.5±250.2 u/L in moderate
stroke and 194.6±78.0 u/L in minor stroke.
Increasing trend of serum CK level from normal to
severe stroke i.e. severity was tested by multiple
comparison test which was statistically highly
significant (p <0.0001). There was a positive
correlation between NIH Stroke Score and serum
creatine kinase level of the study population
(r=0.960; p<0.001), which indicates that increase
severity of stroke causes increase level of serum
creatine kinase. Capocchiet al.18 also correlated
with severity of brain damage in acute ischemic
stroke patients with serum CK-BB level. In stroke
patients they found a statistically significant
correlation between severity of brain damageand
serum values of CK-BB. Eisenet al. 6 also
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suggested that the presence of high peak activities
and an early rise in serum CPK may indicate
increase severity as well as a poor prognosis. All
these study findings correspond with this study.
Conclusion:
It can be concluded that serum creatine kinase level
has association with severity in acute ischemic
stroke patients.Serum creatine kinase in this regard
can be an important tool in understanding the
severity of acute ischemic stroke.
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Cerebral Angiographic Study of Anatomical Variations of
Anterior Cerebral Artery Complex in Bangladeshi Population
MD. AMIR HOSSAIN1, SHARIF UDDIN KHAN2, KAZIMOHIBUR RAHMAN3,
SIRAJEESHAFIQUL ISLAM3, KHAIRULKABIR PATWARY2, DEWAN MD. ELYAS1,
MUHAMMAD ABDUL MOMEN KHAN1, SUVASHKANTI DEY4,
MD. SHAHIDULLAH4, MERINA JAHAN5
Abstract:
Background: Anterior cerebral artery is an important terminal branch of internal carotid
artery. It forms the anterior component of circle of Willis along with the anterior
communicating artery. It is known for the frequent variations. The knowledge of
anatomical variations in anterior cerebral artery is of considerable help to clinicians and
interventionists. Method: Morphology and variations of the anterior cerebral arteries
and the anterior communicating artery were studied in 90 patients undergone digital
subtraction angiography (DSA). Results: Variations were found in 33% (n=30). Variations
of the segments in relation with size, course, communications and terminations of the
anterior cerebral artery (ACA) were noted. These were divided into different groups like
hypoplasia, aplasia, duplication and fenestrations. Hypoplasia/Aplasia of proximal
anterior cerebral artery (A1) was 24.5% in right side and 9% in left side. Anterior
communicating artery (AComA) was found absent in 9% and fenestration in 9%.
Callosomarginal artery was found absent in 2.2% in right side and 4.5% in left side. In
right callosomarginal artery 6% had abnormal origin and 3.5% abnormal in left
side.Pericallosal artery was present 100% on both sides. Conclusion: Variations of
anterior cerebral artery complex anatomy is found common in Bangladeshi population.
Key words: Anterior cerebral artery complex, variations, hypoplasia, aplasia,
fenestration.

Introduction:
The anterior cerebral artery complex consists of
two anterior cerebral arteries (ACA), one anterior
communicating artery (AComA) and two recurrent
arteries of Heubner. The anatomy of theanterior
cerebral artery (ACA) is variable and the description
of the ACA and its branches is complicated 1.
Segmentation and branching of the ACA is mostly
described similarly bydifferent authors, although the
relationship of the pericallosal(PrcA) and
callosomarginal arteries (CmA) is not agreed
upon2.Different branches of ACA are also variable
inorigin 3 . Different authors have described
thesegments of the ACA differently. It can be divided
into proximal or pre-communicatingand distal or
1.
2.
3.
4.
5.

post-communicatingsegments. The pericallosal
artery is distal to the A1 segment and consists of
several segments that can be divided according to
its relationship with the corpus callosum4. The A2
segment(infracallosal section) runs vertically from
the AComA to the genu of the corpus callosum.
The A3 segment (precallosal part) curves around
the genu, and the A4 segment(supracallosal
section) usually runs in the callosal sulcus and
almost reaches the splenium5. The A5 segment
(cortical branches) varies considerably; for this
reason it is difficult to describe a standard arterial
pattern.The two basic configurations of the ACA
are determined by the presence or absence of the
CmA6. The different segments of the ACA are
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illustrated in Figure 1.Few authors only described
three separate segments, namely the A1 segment
(also referred to as the horizontal proximal segment
or pre-communicating part), the A2
segment(vertical proximal segment or postcommunicating part) and the A3 segment (the distal
segments and cortical branches). The A2 and A3
segments have collectively been referred toas the
ascending (or vertical) segment and the A4 and
the A5segments as the horizontal segment. The
ACA have also been divided into a basal (from the
origin to the rostrum of the corpus callosum) and a
distal part (runs around genu and above corpus
callosum) 7. Some authors refer to the A1 segment
as the ACA and the artery distal to the AComA as
the pericallosal artery. A few authors have also
referred to the A1 and A2 segments as the ACA,
and the artery distal to the origin of the
callosomarginal artery, the pericallosal artery8.
Since the origin of the callosomarginal artery can
vary, this terminology can be problematic. The CmA
is also not always present and therefore it is
preferable to classify the pericallosal artery as the
segment distal to the AComA. Presence of the CmA
artery has been observed in 40.0% to 93.4% of
specimens.9TheCmA can be due to the different
definitions used for this artery. The variability of the
absence or presence of the CmA can be due to
the different definitions used for this artery. The
ACA complex has a strong clinical importance. It
is the most common site of intracranial aneurysm10.
Despite its considerable significance, little is known
about the anatomical variations of the ACA
complex11, 13, 14. Many anomalies such as aplasia,
hypoplasia, duplication or fenestration of ACA
segments and AComA have been described15, 16.
Authors used various methods such as digital
subtraction angiography (DSA), computed
tomography angiography (CTA), Magnetic
resonance angiography (MRA), cadaveric
dissection or intraoperative observations to study
the anterior cerebral circulation of brain. However
those studies have a number of limitations. Firstly,
they are focused on patients with intracranial
aneurysms, and not healthy subjects 17,18,19.
Secondly, the authors base their conclusions on a
relatively small study group, rarely exceeding 100
57

patients. Thirdly, their observations are often limited
to the anomalies of the A1 segment (most
commonly associated with AComA aneurysms)
regardless of AComA and A2 and other segment
anomalies1. Complete study of anterior cerebral
artery complex is lacking in the population of our
country. Digital subtraction angiography is now-adays becoming popular minimally invasive
angiographic study method for cerebral
vessels20,21. Most of the pathologies of cerebral
vasculature can be explored and treated by
Neurointervention methods. The development of
Neurointervention is progressively increasing in the
field of management of vascular pathologies in
brain. So complete understanding by the help of
digital subtraction angiography of ACA complex is
very important for this population of Bangladesh.
Comparatively few studies describe the anatomy
of the ACA complex in subjects without intracranial
aneurysms. These are mainly cadaveric studies26,
27. There is still a need for further study to explore
the anatomy of the anterior cerebral circulation. The
results of such studies would be useful when
planning neurointerventional procedures and
surgical approaches 25, and would allow avoiding
any unexpected anatomical variations during
treatment of AComA aneurysms. Such anatomical
problems may include double fenestrations of the
A2 segment mimicking an aneurysm neck 12 or
mistaking a duplicated A1 segment for an AComA
aneurysm 19. The aim of this study was to see the
common variations of ACA complex configurations
by using digital subtraction angiography (DSA).
Materials and Methods:
This retrospective observational study was
conducted in the department of Neurointervention
of National Institute of Neurosciences Hospital,
Dhaka, Bangladesh during January 2015 to
December 2015. All collected data were collected
from digital database, checked, edited and
analyzed by using computer based SPSS software
version 16.0. Data were presented by frequency
distribution and percentage.
A total of 90patientsreffered in the Neurointervention department for digital subtraction

angiography (DSA)were included in this study.
Sampling technique was purposive. The angiogram
machine was SIEMENS Artis Zee system and
framing rate was 4f/sec. Angiograms with gross
pathology like arteriovenous malformations (AVM)
in anterior circulation were excluded from this study.
Anterior part of the circle of Willis was studied.
Morphological variations, branching pattern and
course of the ACA and AComAwere observed.
Variations of the size, course, segments,
communications and terminations of the anterior
cerebral artery complex were noted. These
variations were divided into different groups like
hypoplasia, aplasia, and duplication of precommunicating segment of ACA (A1), double
AComA, fenestrations, azygos ACA and variation
in the A2 segment of ACA in its terminal branches.
Origin of callosomarginal artery and the course of
pericallosal artery were noted and pictures were
drawn in data collection sheet.

Table-II
Morphologic variation of A1 segment of ACA on
both sides (n=90)
Right A1

Number of
patients
Normal
68
Hypoplasia/Aplasia
22
Left A1
Normal
82
Hypoplasia/Aplasia
8

Percentage
75.5
24.5
91
9

All possible forms of abnormalities of AComA were
present in 22 (24.5%) of cases and normal in 68
(75.5%) cases. Fenestration of AcomA was seen in
8 (9%) cases, Hypoplastic/ Absent AComA was seen
in 8 (9%) cases. Other abnormalities like duplication
were present 6 (6.5%) cases. (Table III)
Table-III
Morphologic variation of AComA of ACA
complexs (n=90)

Results:
Out of the 90 patients, majority 63(70%) were
belonged to over the age 40 years. And 40 or less
than40 years were 27 (30%) (Table I). It was
observed 50(55.5%) were male and 40(44.5%)
were female. Male to female ratio was 5:4 (Table
I). Morphologic variationseg. Aplasia/hypoplasia/
fenestration in A1 or AcomA or absent/abnormal
origin of callosomarginalartery were present in
30(33%) of cases. Variations related with the A1
segment of ACA are agenesis, hypoplasia and
duplication. Hypo- plastic/ under-developed A1/
Aplastic segment were present in 30 cases. It was
seen in 22 (24.5%) on the right and 8 (9%) on the
left A1 segment. (Table II).

Pericallosal artery was found in all cases on both
sides in this study.

Table-I
Socio-demographic characteristics of the study
patients (n=90)

Table IVA
Morphologic variation of origin of Right
Callosomarginal artery (n=90)

Characteristics
Sex
Age

Male
Female
≤40
>40

No. of
respondents
50
40
27
63

Percentage
55.5
44.5
30
70

AComA

Number of
patients
68

Percentage

Fenestration

8

9

Hypoplasia/Aplasia

8

9

Others

6

6.5

Normal

75.5

Azygos anterior cerebral artery was found in 2
(2.2%) cases. Triple A2 segment was found in 1
(1.1%) case. Callosomarginal artery was absent
in 2 (2.2%) in right side and4 (4.5%) in left side.
Out of them 5 (6%) in right side and 3 (3.5%) in left
sidewere abnormal in origin. (Table IVA, IVB)

Right Callosomargina
Artery
Present
Absent
Origin
Normal
Abnormal

Number of
patients

Percentage

88
2

97.8
2.2

83
5

94
6

58

Table-IVB
Morphologic variation of origin of Left
Callosomarginal artery (n=90)
Left Callosomargina
Artery
Present
Absent
Origin
Normal
Abnormal

Number of
patients

Percentage

86
4

95.5
4.5

83
3

96.5
3.5

Discussion:
Multiple variations in anatomy of anterior cerebral
artery complex like agenesis, hypoplasia,
fenestrations etc resulting in defective circulation
has been reported in the different publications1,8.
If the artery on one side is narrowed, the vascular
insufficiency is compensated by crossing over by
opposite side artery, or by giving branches that
cross over to the other side. It indicates that the
circle of Willis offers a potential shunt in abnormal
conditions such as occlusions and spasms. In
normal circumstances it is not an equalizer and
distributer of blood from different sources. Majority
(70%) of the study subject wasover 40 years of
age, and less than 40 years is 30%. Among them
male were 55.5% and female were 44.5%, and
male to female ratio were5:4. Morphological
variations eg. Aplasia/hypoplasia/fenestration in A1
or AcomA or absent/abnormal origin of
callosomarginalartery was present in 30 (33%) of
cases. In Text book of Practical Neuroangiography
by Pearse Morris, third edition showed the range
of variation between 11% to 43%2. In a cadaveric
study Gunnal et al found total variation up to
31.3%30. Variations related with the A1 segment
of ACA are agenesis, hypoplasia and duplication.
Hypo- plastic/ under-developed A1/Aplastic
segment were present in 30 cases. It was seen in
22 (24.5%) on the right and 8 (9%) on the left A1
segment. In previous cadaveric study by Riggs and
Rupshowed 7% A1 hypoplasia4. Pai et alfound no
hypoplasia or aplasia.5 ButPiganiol et al found 2.1%
and Macchi et al found it 0.7%6,7. In a 3DCTA study
Niederberger et al showed 10% hypoplasia/apasia
in a series.In general, our study shows a higher
percentage of variations. Hypoplasia/Aplasia are
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more common in right side than the left side (24.5%
vs8%).
All possible forms of abnormalities of AComA were
present in 22 (24.5%) of cases and normal in 68
(75.5%) cases. Fenestration of AcomA was seen
in 8 (9%) cases, Hypoplastic/ Absent AComA was
seen in 8 (9%) cases. Other abnormalities like
duplication were present 6 (6.5%) cases. Autopsy
studies described the frequency of fenestrations
in the anterior circulation in up to 64.4 % 25.
Investigations that used three-dimensional digital
subtraction angiography (DSA) found a greater
incidence of fenestrations in the anterior cerebral
circulation, which was 27 % for aneurysm patients
and 22 % for patients without aneurysm18. On the
other hand, Sanders et al. studying 5,190 cerebral
angiograms found only 3 fenestrations in the
AComA complex.23 A study by Bozÿek et al. using
CTA described the incidence of AComA complex
fenestrations to be 1.75 %3. Zhao et al, Uchino et
aland Saidi et al in cadaveric study found
fenestration 0,8%, 1.2% and 26% respectively13,
15, 28, These findings emphasis the fact that twodimensional imaging is not a suitable tool for
detecting intracranial arterial fenestrations.The
most common anomaly of the anterior cerebral
circulation wasfenestratedAComA. Again
Cadaveric studies show a vast range of AComA
hypoplasia frequency from 9.15 to 30 %1, 4, 7. In
addition, aplastic AComA is a rare autopsy finding,
found only in 1.8 % of studied subjects9. This
phenomenon can be explained by the fact that
hypoplastic arteries may notbe hemodynamically
efficient, therefore are not visible in angiographic
studies and thus are considered to be aplastic. On
the other hand, autopsy findings always visualize
the artery trunk, even when contrast flow would
not be possible. Li et al. using CTA found aplastic
AComA’s in 9.38 % of study subjects8. AComA 3D
imaging provides the excellent quality data, but
unfortunately it is rarely available in everyday
clinical practice20. Paiet alshowed 20% aplastic/
hypoplastic AComA5.
Azygos anterior cerebral artery was found in 2
(2.2%) cases. In text book Practical
Neuroangiography by Pearse Morrisshowed that
incidence of azygos ACA is only0.3%2. Schik et al,

Dietrich et al, Baptista et aland Kakau et alfound
1.1%, 0.5-5%, 0-5% and 0.1-5% respectively17, 18,
22. But some study like Osborn et alshowed this
value very high (10%).24 In thisstudy we found one
(1.3%) case of a triple A2 segment. Most authors
identify the triple A2 segment as a persistent
median artery of corpus callosum, a remnant of
embryological cerebral circulation11. MRA studies
show that the frequency of a triple A2 segment
ranges between 0.4 and 3.03 %14, 28. Usually a
triple A2 is an incidental finding. Sun et al. reported
a very interesting case of a triple A2 segment
associated with the presence of an aneurysm16.
We have not found such pathology in our study.
Callosomarginal artery was absent in 2 (2.2%) in
right side and 4 (4.5%) in left side. Out of them 5
(6%) from right sideand 3 (3.5%) from left side
wereabnormal in origin. Callosomarginal artery
usually originates at the top of the knee of corpus
callosum. But very early origin or late origin are
also seen. Abnormal origin may be associate with
aneurysm formation. The CmA is also not always
present and therefore it is preferable to classify
the pericallosal artery as the segment distal to the
AComA17, 25. The CmA has been observed in
40.0% to 93.4% of specimens6, 11, 17, 21. 25, 27, 26,
29. The variability of the absence or presence ofthe
CmAis due to the different definitions used for this
artery by different authors. The CmAis the largest
branch of the pericallosal artery that has been
defined as the artery that runs near the cingulate
sulcus and gives off two or more cortical branches2.
But this is problematic since there can occasionally
be more than one artery that arises from the
pericallosal artery, run in the cingulate sulcus and
give rise to a number of cortical branches .Ugur et
al. proposed a new classification system29. The
CmA was either defined as typical, atypical or
absent. Anatypical CmA was observed when there
was only a very shortartery coursing in the cingulate
sulcus. Two symmetricalcallosomarginal arteries
can also be present in the samehemisphere. A
typical CmA has a longer course comparedto the
two symmetrical atypical callosomarginal arteries
andusually originates from the A3 segment .Ugur
et al.observed typical, atypical or absent CmA’s in
49%, 34%and 17% respectively29.

Conclusion
Anterior cerebral artery complex is a common place
for anatomical variations and this has a relation
with aneurysm formations. The knowledge of these
variations will help the clinicians to understand
pathophysiology, angioarchitecture and
hemodynamics of the lesions in anterior circulation.
Morphology and variations of the anterior cerebral
artery complex were studied in 90 patients
undergone digital subtraction angiography (DSA).
Among them 33.3% (n=30) had different forms
ofvariations. Variations of the segments in relation
with size, course, communications, origin of
callosomarginal arteries, course of pericallosal
arteries were noted. These were divided into
different groups like hypoplasia, aplasia, duplication
and fenestrations. Hypoplasia/Aplasia of proximal
anterior cerebral artery (A1) was 24.5% in right side
and 9% in left side. Anterior communicating artery
(AComA) was found absent in 9% and fenestration
in 9%. Callosomarginal artery was absent in 2.2%
in right side and 4.5% in left side.Whereas,in right
callosomarginal artery 6% had abnormal origin and
3.5% in left side.Pericallosal arteries were present
100% on both sides.This study was performed in
a small number of subjects. Multicenter studies are
necessary to reach a satisfactory conclusion about
the complete understanding of anatomy of anterior
cerebral artery complex in this population.
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Frequency of EEG Changes In Different Types of Clinically
Diagnosed Epileptic Patients
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Abstract:
Background: Diagnosis of epilepsy is based mainly on clinical history and examination.
EEG constitutes the single most valuable laboratory test in the evaluation of patients
with epilepsy. Objective: The objective of the present study was to find out the frequency
of EEG abnormality among different types of clinically diagnosed epileptic patients.
Methods: This cross-sectional study was carried out in the Department of Neurology,
Bangabandhu Sheikh Mujib Medical University, Dhaka. A total of 152 epileptic patients
attended in the Epilepsy Clinic, General OPD and EEG room of the Department of
Neurology were enrolled for this study. Information on socio-demographic and seizure
characteristics was obtained. The records from patients were obtained using the standard
data collection form. Result: Out of 152 epileptic patients male were 62.5% and female
were 37.5%, mean age was 20.69 ± 11.83 years. Abnormal EEG was found in 81 (53.3%)
patients. Most of the patients 64 (79.0%) had generalized epileptic discharge and 17
(21.0%) had focal epileptic discharge. Out of 81 patients with abnormal EEG wave, 31
(38.3%) patients had spike and wave, 26 (32.1%) patients had sharp wave and 24
(29.6%) patients had multiple types of EEG wave.Conclusion: The EEG is an important
tool for diagnosing an epilepsy syndrome, knowledge of which aids in planning treatment
and determining prognosis.

Introduction:
Epilepsy is a common chronic neurological
disorder. More than half a century before the
discovery of the human EEG, Hughlings Jackson
offered a definition of epilepsy based on pathophysiology1. Though Gibbs and his colleagues2
discovered the pattern of epileptic discharges in
1935, the first description of an Epileptic crisis dates
back to 3000 BC. Since the introduction,
Electroencephalogram (EEG) has been used to
diagnose and manage epilepsy. A seizure is any
clinical event caused by abnormal electrical
discharge in the brain whilst epilepsy is tendency
to have recurrent seizures.3. In other words the
term “Epilepsy” refers to recurrent and unprovoked
seizures. About 50 million people worldwide have
epilepsy, with almost 90% of these people being in
developing countries4. There is a wide variation of
1.
2.
3.
4.
5.

incidence of epilepsy worldwide due to variation in
classification system of epilepsy and methodology
adopted in different studies5. The life time incidence
of epilepsy varies from 2% to 5%. With the
incidence of 2-10 per thousand for South East
Asian countries, it is estimated that there are 1.5-2
million people suffering from epilepsy in
Bangladesh. Epilepsy is more likely to occur in
young children or people over the age of 65 years,
however it can occur at any time 7. Broadly,
epilepsies are classified as either generalized or
partial with several subcategories in each class8.
Most primary epilepsies are thought to have a
genetic basis and their mode of inheritance is
polygenic9. Its etiology and pathogenesis depends
on multiple factors i.e. idiopathic, genetics,
environmental, metabolic and various structural
lesions in the brain. Epilepsy is mostly diagnosed
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clinically, but EEG remains central to the diagnosis
of epilepsy10. Even with the tremendous advances
in Neurodiagnostic procedure, the role of EEG is
not abolished9.
Methods:
This cross-sectional descriptive study was carried
out in Epilepsy Clinic, General OPD and EEG room
in the Department of Neurology, Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka
over a period of two and half years from January
2014 to June 2016. A total of 152 clinically
diagnosed epileptic patients attended in Epilepsy
Clinic, General OPD and EEG were enrolled in this
study. Epileptic patients having metabolic
disturbances were excluded. In all cases single
EEG was done following standard procedure by
expert EEG technician using 10/20 channel EEG
machine with photic stimulation, sleep deprivation
and hyperventilation and EEG was done for at least
20-30 minutes. The demographic information,
relevant history, examination findings and
investigation reports of all the study subjects were
recorded in the data collection sheet. Result was
done by using Microsoft Excel.
Results and Observation:
In this study, mean age of the patients was
20.69±11.83 years within the range of 1.5-75 years.
Male (62.5%) were predominant than female
(37.5%). Male female ratio was 1.67:1. In this study,
102 (67.1%) cases were generalized seizure and
50 (32.9%) cases were focal seizure. Among
generalized seizure patients most common clinical
features were generalized convulsion 63.2%, frothy
mouth 61.8%, loss of consciousness 59.9% and
tongue bite 57.2 % in case of generalized seizure
and in focal seizure most common was abnormal
movement (20.4%). According to clinical diagnosis,
most of the patients (50.7%) had GTCS followed
by 19 (12.5%), 18 (11.8%), 13 (8.6%), 13 (8.6%)
and 12 (7.9%) patients had focal seizure without
impairment of consciousness, focal seizure with
secondary generalization, absence seizure, focal
seizure with impairment of consciousness and
myoclonic seizure respectively. Abnormal EEG was
found in 81 (53.3%) patients, of them most of the
patients (65.3%) had generalized epileptic

discharge and 25 (34.7%) had focal epileptic
discharge. Among focal epileptic discharge, 9
(52.9%) patients had temporal focal seizure
followed by 5 (29.4%) and 3 (17.7%) patients had
frontal focal seizure and parietal focal seizure
respectively. Among generalized seizures, 56
(87.5%) patients had generalized epileptic
discharge and 8 (12.5%) patients had typical
absence seizure. Out of 81 patients with abnormal
EEG wave, 31 (38.3%) patients had spike and
wave, 26 (32.1%) patients had sharp wave and 24
(29.6%) patients had multiple types of EEG wave.
Table-I
Distribution of patients according to age (n=152)
Frequency
Age
Mean ± SD
Range (min-max)
Gender
Male
Female

Percentage

20.69 ± 11.83
1.5 -75
95
57

62.5
37.5

Table-II
Distribution of patients according to common
presenting features (n=152)
Presenting features
Generalized seizure

Frequency Percentage
102

67.1

Generalized convulsion

96

63.2

Frothy mouth

94

61.8

Loss of consciousness

91

59.9

Tongue bite

87

57.2

Post ictal confusion/ Headache 77

50.7

Urinary incontinence

60

39.5

Nocturnal attack

34

22.4

50

32.9

Abnormal movement

31

20.4

Impairment of

21

13.8

11

7.2

8

5.3

Focal seizure

consciousness and
abnormal mannerism
Convulsion starts on one
side then generalized
Psychiatric symptoms

64

Table-III
Distribution of patients according to clinical diagnosis (n=152)
Clinical

Frequency

Percentage

77
19
18
13
13
12

50.7
12.5
11.8
8.6
8.6
7.9

GTCS
Focal seizure without impairment of consciousness
Focal seizure with secondary generalization
Typical absence seizure
Focal seizure with impairment of consciousness
Myoclonic seizure

Table-IV
Distribution of patients according to clinical diagnosis and their EEG findings (n=152)
Clinical diagnosis

Total (n=152)

GTCS
Focal seizure without impairment of consciousness
Focal seizure with secondary generalization
Typical absence seizure
Focal seizure with impairment of consciousness
Myoclonic seizure
Total

77
19
18
13
13
12
152

EEG
Normal(n=71)

Abnormal(n=81)

44.2% (34/77)
42.1% (8/19)
55.6% (10/18)
38.5% (5/13)
53.8% (7/13)
58.3% (7/12)
46.7% (71/152)

55.8% (43/77)
57.9% (11/19)
44.4% (8/18)
61.5% (8/13)
46.2% (6/13)
41.7% (5/12)
53.3 (81/152)

Table V
Distribution of abnormal EEG findings in patients according to seizure type (n=81)
Abnormal
Focal epileptic discharge
Temporal
Frontal
Parietal
Generalized epileptic discharge
Generalized epileptic discharge
Typical absence seizure

Frequency

Percentage

17
9
5
3
64
56
8

21.0
52.9
29.4
17.7
79.0
87.5
12.5

Table-VI
Distribution of abnormal EEG wave (n=81)
Abnormal activity
Spike and wave
• Generalized epileptic discharge
• Focal epileptic discharge
• Typical absence seizure
Sharp and wave
• Generalized epileptic discharge
• Focal epileptic discharge
Multiple
• Generalized epileptic discharge
• Focal epileptic discharge
65

Frequency

Percentage

31
14
9
8
26
23
3
24
19
5

38.3
17.3
11.1
9.9
32.1
28.4
3.7
29.6
23.5
6.2

Discussion:
Diagnosis of epilepsy is based mainly on clinical
history and examination. EEG constitutes the single
most valuable laboratory test in the evaluation of
patients with epilepsy. It is a safe, non-invasive
procedure for evaluation of electrophysiological
state of patients with epilepsy in the ictal or interictal
period.
Marino et al6 showed that the incidence of epilepsy
is highest at both extreme of ages, especially in
neonatal period and after 6th decade. It varies
among different age groups and forms a U-shape
curve, which shows the lowest incidence for people
between the age of 30 and 40 years. The highest
incidence of epilepsy is seen in the first year of life
as well as among the elderly11. In this study 84.2%
patients were below or equal to 30 years of age.
Chowdhury et al11 found 85.8% patients below 31
years and Owolabi et al12 found 74.5% of epilepsy
were <31 years old. Most of the patients in this
study were children and young adult.
This study showed that males (62.5%) were more
prone to epilepsy than females (37.5%), this may
be due to some of the risk factors, like trauma, are
more common among males. In the study of
Owolabi et al.12, male was 61.2% and female was
38.8%. Similar result was seen in the study of Sidig
et al.13 [Male was 54.1% and female was 45.9%].
In this study, out of 152 patients most common
clinical features were generalized convulsion
63.2%, frothy mouth 61.8%, loss of consciousness
59.9% and tongue bite 57.2% in case of
generalized seizure and in focal seizure most
common was abnormal movement (20.4%).
Almost similar result was found in the study of Sidig
et al13.
In our study, among the clinically diagnosed
epileptic patients most of them (50.7%) had GTCS
followed by 19 (12.5%), 18 (11.8%), 13 (8.6%), 13
(8.6%) and 12 (7.9%) patients had focal seizure
without impairment of consciousness, focal seizure
with secondary generalization, absence seizure,
focal seizure with impairment of consciousness and
myoclonic seizure respectively in clinical diagnosis.
Sidig et al. 13 found that 86.4% had generalized
epilepsy, while 13.6% had focal epilepsy clinically.

Most of our epileptic patients had generalized
epilepsy, may be due to the fact that generalized
epilepsy is dramatic in its presentation. So that
affected people are interested to seek medical
treatment, unlike focal seizures which may go
unnoticed.
In this study abnormal EEG was found in 53.3%
patients. Abnormal EEG was seen in 57.1%, 62.7%
and 65.0% epileptic patients in the study of Owolabi
et al.12, Chowdhury et al.12and Sidig et al. 13
respectively.
Most of the patients (79.0%) had generalized
epileptic discharge and 17 (21.0%) had focal
epileptic discharge in abnormal EEG. Sidig et al.13
reveled abnormal EEG in 64.8% cases, of them
86.4% had generalized discharges while 13.6%
had focal discharge. Owolabi et al.12 found 51.5%
generalized and 48.5% partial among abnormal
EEG patients.
Among patients with focal seizure 9 (52.9%)
patients had temporal focal seizure followed by 5
(29.4%) and 3 (17.7%) patients had frontal focal
seizure and parietal focal seizure respectively.
Among the patients with Focal seizure, most
common focus was temporal lobe. Temporal lobe
was the most vulnerable part in focal seizure14.
Out of 81 patients with abnormal EEG wave,
31(38.3%) patients had spike and wave, 26 (32.1%)
patients had sharp and wave and 24 (29.6%)
patients had multiple types of EEG wave. Among
patients with epileptiform activity, generalized sharp
and wave complexes and focal sharp and slow
wave complexes were the most common finding13.
In contrast to our findings Chowdhury et al.11 found
74% spike and wave, 11% sharp and wave 6%
poly spikes and 2% slow waves, which probably
accounts for the difference in age group of sample
population.
Conclusion:
Based on the above study it can be concluded that
diagnosis of epilepsy is based on clinical history
and examination. EEG may constitute as one of
the most valuable laboratory test in the evaluation
of patients with epilepsy. The presence of an
interictal spike/sharp wave helps to confirm a
clinical diagnosis of epilepsy, aids in defining the
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epilepsy syndrome, provides information that
assists in planning drug management and
determining prognosis.
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Association of Serum Uric Acid and Parkinson’s Disease:
A Case Control Study
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Abstract:
Background: Recent studies have provided evidence that uric acid (UA) is suspected
to play a neuro-protective role in Parkinson’s disease (PD). Uric acid is a natural
antioxidant that may reduce oxidative stress, a mechanism thought to play a role in the
pathogenesis of PD. This study aimed to evaluate whether the serum UA level was
associated with PD in a relatively small population of Bangladeshi patients.
Materials and methods: An observational prospective case control Study was
conducted in Neurology of Sir Salimullah Medical College & Mitford Hospital including
both the male and female wards during July 2012 to December 2013. Serum uric acid
were determined from 40 PD patients and compared with 70 age and sex matched
control; following the uric acid colorimetric method, the serum creatinine (Scr) levels
were also measured to reduce the bias caused by possible differences in renal excretion
function. Data were analyzed with software SPSS 16 and statistical descriptive methods
(mean percentage, SD) and t-test.
Result: In this study, 22 men (55%) and 18 women (45%) with PD were evaluated. The
mean serum uric acid in patients was 3.7±0.97 and in the control group was 5.32±0.44.
This difference was statistically significant (p=0.001). Also, the mean serum uric acid in
both men (3.48±0.98) and women (4.1±1.17) in patients group was statistically lower
than both men (5.39±0.46) and women (5.17±0.35) in control group.(p=0.001).
Conclusion: This present study showed a positive association between low serum UA
and PD .
Key Word: Serum Uric Acid, Parkinson’s disease

Introduction:
PD is the second commonest neurodegenerative
disease, clinically characterized by rest tremor,
rigidity, bradykinesia, gait impairment and
pathologically, there are degeneration of
dopaminergic neurons in the substantia nigra pars
compacta, reduced striatal dopamine, and
intracytoplasmic proteinaceous inclusions known
as Lewy bodies1. UA is the final oxidation product
of purine metabolism and is excreted in urine. It is

a marker of oxidative stress, and may have a
potential therapeutic role as an antioxidant 2,3. It
is reported that uric acid could suppress oxidative
stress and prevent dopaminergic cell death in
animal models of Parkinson’s disease. Reduced
UA levels have been found not only in the
substantia nigra but also in the cerebrospinal fluid
and serum of PD patients 4-6 .The association
between UA and risk of PD has been investigated
in several previous prospective studies and higher
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serum uric acid levels might have been correlated
to a significantly reduced risk of PD7,8. There is
also evidence that higher uric acid levels could slow
the clinical progression of PD9.10 . Some recent
studies show that UA can decrease the onset of
the disease or its intensity, because of having the
antioxidant effects and this effect must be
considered in the therapeutic process of the
disease [11]. Some other studies indicate that high
uric acid levels lead to the decrease of the free
radicals and subsequently the onset of the
disease3. Another 14 years period research in
America revealed that the risk of onset of PD in
people with higher dietary intake of uric acid index
was much lower than others; instead, the onset of
Gout and renal stones was higher than other people
11,12. Some studies also show that the risk of PD is
much lower in patients suffering from Gout 13,14.
Despite the above researches, results of the recent
researches are not yet adequate for a general
conclusion, so yet there are many studies indicating
the need for more investigations5,15-17. Here, with
considering the above studies, we would like to
embark on measuring the serum UA levels in PD
patients in Bangladesh to find out their association,
so that the study result might open new era of future
research regarding alternative management of PD.
Materials and Methods:
This is a observational prospective case control
study, carried out on Parkinson patients in the
Department of Neurology of Sir Salimullah Medical
College & Mitford Hospital, Dhaka Bangladesh
from July 2012 to December 2013. Being

manifested with the disease was confirmed through
clinical examinations by a neurologist and the Para
clinical measures according to Brain Bank clinical
criteria for diagnosis of Parkinson’s disease. All of
the patients suffering from Gout, blood diseases
and vasculitis, those who had a history of using
the drugs effective on the uric acid levels
(Corticosteroids, Colchicine Alluporinol), and also
the patients taking medications other than the anti
– Parkinson drugs were excluded from the study.
Then, 40 patients were included in the research.
Meanwhile, 70 people of age and sex matched
healthy individual from patient’s attendants and yet
had taken no specific medications were selected
as the control group. The ethics committee of the
Sir Salimullah Medical College, Dhaka ,
Bangladesh had approved the research. The
serum uric acid levels were measured by milligram
per deciliter, and the results were evaluated with
95% confidential interval. The values were
registered with the demographic information of the
questionnaire and were statistically analyzed by the
use of the SPSS-16 software, the descriptive
statistics methods (the number of percentage and
average) and the analytic statistics (comparing the
mean and the T- test and ANOVA).
Result:
In this study, the age distribution of study population
in case group the mean age was found
69.15±10.08 years. In control group, the mean age
was 67.14±10.25 years. The mean age difference
was not statistically significant (p>0.05) between
two groups.(Table I).

Table-I
Distribution of the study population by age (n=110)
Age (in years)
≤50
51-60
61-70
71-80
>80
Mean±SD
Range (min, max)

Case (n=40)
No

%

No

%

2
8
13
15
2
69.15
48

5.0
20.0
32.5
37.5
5.0
±10.08
100

1
27
24
9
9
67.14
50

1.4
38.6
34.3
12.9
12.9
±10.25
90

ns= not significant
P value reached from unpaired t-test
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Control (n=70)

P value

0.321ns

The observation of sex distribution of the study
was, male 22(55.0%) and Female 18(45.0%) in
case group. The male were 40(57.1%) and female
were 30(42.9%) in control group. Male female ratio
was found 1.22:1 & 1.33:1 in case and control
group respectively. The difference was not
statistically significant (p>0.05) between two
groups.(Table II)

acid was found 3.7±0.97 mg/dl in case group and
5.32±0.44 mg/dl in control group. The mean
difference was statistically significant (p<0.05)
between two groups.
In Table IV shows serum uric acid level with sex. It
was observed that in male, serum uric acid was
found 3.48±0.98 mg/dl in case group and 5.39±0.46
mg/dl in control group. In female serum uric acid
was found 4.1±1.17 mg/dl in case group and
5.17±0.35 mg/dl in control group.

In Table III shows serum uric acid of the study
population. It was observed that mean serum uric

Table-II
Distribution of the study population by sex (n=110)
Sex

Case (n=40)

Control (n=70)

No

%

No

%

Male

22

55.0

40

57.1

Female

18

45.0

30

42.9

P value
0.827ns

ns= not significant
P value reached from chi square test

Table-III
Distribution of the study population by serum uric acid (n=110)
Case (n=40)

Control (n=70)

Mean

±SD

Mean

±SD

Serum uric acid (mg/dl)

3.7

±0.97

5.32

±0.44

Range (min,max)

1.8

,5.8

4.5

,6.2

P value
0.001s

s= significant
P value reached from unpaired t-test

Tabl-IV
Distribution of the study population by serum uric acid level with sex (n=110)
Serum Uric Acid
Case (n=40)

Control (n=70)

Mean

±SD

Mean

±SD

Male

3.48

±0.98

5.39

±0.46

Range (min,max)

2.5

5.2

4.8

6.2

Female

4.1

1.17

5.17

±0.35

Range (min,max)

1.8

5.8

4.5

5.8

P value
0.001s

s= significant
P value reached from unpaired t-test
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Discussion:
This observational prospective case control study
was carried out with an aim to determine the
relation of serum UA level with prevalence of PD
and also to find out the correlation of UA with
severity of PD. In this study it was observed that
in case group 37.5% patients were in 8th decade
and their mean age was 69.15±10.08 years, varied
48 – 100 years. In control, 38.6% patients were in
6th decade and their mean age was 67.14±10.25
years, varied 50 – 90 years. The mean age was
almost alike between two groups. In a recent
research showed that the mean age of male
patients of the control group was 64.7±6.4 years
and the mean age of the female patients of the
control group was 63.2±5.6 years 18. There were
no statistical differences between the mean ages
of the estimated groups. 20 % of patients were
under 60, 18% between 61–65, 28% were between
66–70 and 34% were more than 70 years old, which
is consistent with the current study18. Another
researcher mentioned in his study that one in seven
patients with PD is under the age of 50 years, and
there is an increase in prevalence with increasing
age 19. In this study only 5% of patients were 50
years or below which is much lower than that of
previous study. The prevalence of PD in
industrialized countries is thought to be
approximately 0.3% 20. This rises to 1.0% in people
over the age of 60 and 3% in people over 80 years
22. In the UK, PD is estimated to affect 100–180
per 100,000 of the population and has an annual
incidence of 4–20 per 100,00022. Finding of present
study regarding age also consistent with these
previous studies.
In this study it was observed that male was 55.0%
and 57.1% in case and control group respectively,
which indicates that Parkinson’s disease is more
common in male subjects. Male to female ratio was
1.2:1 in case group and 1.3:1 in control group. The
difference was not statistically significant (p>0.05)
between two groups. In a recent research showed,
52.0% of the people in both groups of case and
control were males and 48.0% were females18. A
similar previous study showed 53.8% were males
and 46.2% were females 23. Our present study
supports previous studies.
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In this present study it was observed that mean ±
SD serum uric acid was 3.7±0.97 mg/dl varied from
1.8 to 5.8 mg/dl in case group and 5.32±0.44 mg/
dl varied from 4.5 to 6.2 mg/dl in control group.
The mean serum uric acid level was significantly
lower in case group (p<0.05). Similarly, a
researcher recently observed that the mean uric
acid levels were 4.79±1.21 mg/dl in the patients
group, and it was 5.85±1.14 mg/dl in the control
group18. The serum uric acid levels in the case
group was significantly lower than the control group
(p<0.001), which also consistent with the current
study 18 . When compared male and female
individually it was observed that serum uric acid
was significantly lower in Parkinson’s disease
patients of both male and female separately
3.48±0.98 mg/dl Vs 5.39±0.46 mg/dl (p<0.05) in
male and 4.1±1.17 mg/dl Vs 5.17±0.35 mg/dl
(p<0.05) in female. A recent study observed that
the mean uric acid levels were significantly lower
when compared male and female separately (4.87
±1.2 mg/dl and 4.70 ± 1.23 mg/dl in male and
female cases respectively Vs 5.42 ±1.25 mg/dl
and 5.91 ± 1.62 mg/dl in male and female controls
respectively) which is supported by this study 18.
Evaluation of serum uric acid level with disease
severity observed that though it is not statistically
significant; mean serum uric acid level was steadily
lower with disease severity in stage II to IV but in
stage V there was a slight raise of serum uric acid
level than that of stage IV. Schwarzschild et al. did
a large prospective study among subjects in the
early stages of PD enrolled in a randomized clinical
trial and found that the rate of progression declined
with increasing level of serum urate level 10 .
Another study had observed among subjects with
early PD participating in a large randomized trial,
that both serum and CSF urate concentrations
measured at baseline were inversely related to
clinical progression of PD6. But a discriminating
report was found in the study by Hau and Eugene,
who observed that there was no significant
correlation serum uric acid level and staging of PD
except a trend of lower uric acid level in stage 5
patients 24.
There was no relationship between the uric acid
and the duration of illness (Table II), and this was

in line with other studies. More researches still
deem necessary in this area25-17. The main
limitation of the research was the lack of
comparison between the serum uric acid levels and
the severity of illness which has to be considered
in future studies 28-30.
Conclusion:
This present study showed that the uric acid levels
in the Parkinson’s patients were lower than healthy
people. This means that the decrease of the uric
acid levels lead to more outbreak of Parkinson both
in men and women. This finding confirms the
previous studies, emphasizes on the role of uric
acid levels on the PD, and also indicates the
necessity of more studies specially the cohort
studies to achieve a final result and to clarify a part
of the treatment process.
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Frequency and Risk Factors of Pneumonia and Urinary Tract
Infection during Hospitalization in Acute Stroke Patients.
SHAHED AHMAD1, MATIUR RAHMAN2, MOSTAFA HOSEN3, ABUL KALAM,
MOHAMMED SHOAB3, MD RAFIQUL ISLAM4
Abstract:
Background: Acute stroke Patients are at risk of developing a wide range of
complications. Among these medical complications the most common are infections,
including pneumonia and urinary tract infection (UTI). This study was designed to see
the frequency and risk factors of pneumonia and UTI after acute stroke in hospitalized
patients.
Methods : This prospective observational study was done in the Department of
Neurology and Department of Medicine, Sylhet M.A.G Osmani Medical College Hospital,
from May 2014 to November 2014. After hospitalization, a total number of 80 acute
stroke patients were enrolled in this study. All patients of both sexes, presented with
acute stroke, were confirmed by CT scan of head; vascular risk factors were recorded
and relevant investigations were done.
Results: Among the study subjects Urinary tract infection was found in 23 (28.8%)
patients. Statistically significant risk factors for UTI were : > 65 years age (OR=2.926;
95% of CI=1.044-8.202; p=0.037). Female gender (OR=0.327; 95% of CI=0.120-0.889;
p=0.026), diabetes (OR=2.015; 95% of CI=1.019-7.780; p=0.042), Severe stroke
(OR=3.331; 95% of CI=1.217-9.116; p=0.017), Foley tube catheterization (OR=4.229;
95% of CI=1.492-11.982; p=0.005). Pneumonia developed in 17 (21.2%) patients and
no pneumonia in 63 (78.8%) patients.
Conclusion : UTI and pneumonia are common occurrence after acute stroke during
stroke hospitalization. Older age, female gender, diabetes mellitus, severe stroke at
presentation and urinary catheterization were found the risk factors of UTI; whereas
older age, severe stroke at presentation, nasogastric tube feeding, oropharyngeal suction
and difficulty in swallowing were found the risk factors of pneumonia in acute stroke.
Keywords : Acute Stroke, Hospitalization, Pneumonia, Urinary tract infection.

Introduction:
Stroke is a crisis in cerebrovascular circulation and
central nervous system function with focal
neurologic dysfunction1. Stroke is the leading
cause of major long-term disability in adults and
the third leading cause of death after heart disease
and cancer2,3. The annual incidence of stroke in
the community is about 2 per 1,000 population, 4
and it remains a tremendous public heath burden.
Patients who have had an acute stroke are at risk
1.
2.
3.
4.

of developing a wide range of complications,
including pneumonia, urinary tract infection (UTI),
pressure ulcer, falls, venous thromboembolism
(VTE), and severe constipation 5,-7 . These
complications are important because they may
cause death,8-10 or can extend the hospital length
of stay11-12 worsen stroke outcomes, and increase
cost of care13. Among these medical complications
the most common are infections, including
pneumonia and urinary tract infection (UTI) 14.
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A prospective cohort study (n=609) showed that
59% of patients had a complication during the
mean hospital stay of 37 days 14 infectious
complications were the third most common (after
falls and skin breaks) and were predominantly
urinary tract infections (UTI) (16%) and chest
infections (12%). A multicentre study (n=1386)
confirmed that amongst infectious complications
at 7 days after the acute ischemic stroke onset,
pneumonia (7.4%) and UTI (6.3%) are the most
frequent13.
Aslanyan et al.15 reported that higher baseline
National Institute of Health Stroke Scale (NIHSS)
and age, male gender, history of diabetes and
stroke subtype predicted pneumonia, which
occurred in 13.6% of patients. Female gender and
higher baseline NIHSS and age predicted UTI,
which occurred in 17.2% of patients. Pneumonia
was associated with poor outcome by mortality
(hazard ratio, 2.2; 95% confidence interval, 1.5–
3.3), Barthel index (<60) (odds ratio, 3.8; 2.2–6.7),
NIHSS (4.9; 1.7–14) and Rankin scale (e”2) (3.4;
1.4–8.3). UTI was associated with Barthel index
(1.9; 1.2–2.9), NIHSS (2.2; 1.2–4.0) and Rankin
scale (3.1; 1.6–4.9). Pneumonia and UTI are
independently associated with stroke poor
outcome15. Therefore, prevention and prompt
treatment of these infections in stroke patients
might improve outcome16.
So, this study is designed to see the Frequency
and Risk Factors of pneumonia and UTI after acute
stroke.
Materials and Methods:
It was a hospital based prospective observational
study. The sudy was done in the Department of
Neurology and Department of Medicine, Sylhet
M.A.G Osmani Medical College Hospital, Sylhet.
Consecutive admitted acute stroke patients in
different Medicine and Neurology units of Sylhet
M.A.G Osmani Medical College Hospital, Sylhet,
during the study period and fulfilling the inclusion
criteria, the study was done from May 2014 to
November 2014.
Sampling technique:
Purposive sampling was employed as sampling
technique in this study.
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Data Collection Procedure:
Immediately after admission of a patient of
suspected acute stroke, a proper diagnostic work
up by taking detail history and clinical examination
were done. A CT scan of brain was done to confirm
acute stroke. Those, who met the inclusion criteria,
were taken as sample
Informed written consent was obtained from the
patients or guardians after full explanation of the
details of the disease process and purpose of the
study.
Past medical and personal history for cigarette
smoking, arterial hypertension, diabetes mellitus,
and ischaemic heart disease and other associated
disease condition were also sought. All the data
were recorded in a standard and pretested
structured questionnaire.
Stroke severity at admission was determined using
the modified National Institutes of Health Stroke
Scale17 and stroke was classified as mild (score
0-5), moderate (score 6-14) and severe (score 1531) on mNIHSS scale (Appendix-II) 18.
Pneumonia was diagnosed by the attending
clinician and based on the presence of e”3 of the
following variables: fever (>38°C), productive
cough with purulent sputum, abnormal respiratory
examination (tachypnea [>22/min], tachycardia,
inspiratory crackles, bronchial breathing), abnormal
chest radiograph, arterial hypoxemia (PO2 <70 mm
Hg), and isolation of a relevant pathogen (positive
gram stain and culture) 19.
UTI was diagnosed if patients presenting with (a)
any of the following symptoms: dysuria, frequency,
urgency, gross hematuria, or hypogastric pains with
positive urine culture. In the absence of a urine
culture, the laboratory diagnosis of UTI can be
determined by the presence of significant pyuria
defined as: (a) 8 or more pus cells/ mm3 of
uncentrifuged urine; or (b) 5 or more pus cells/hpf
of centrifuged urine20. CA-UTI was diagnosed as
“the presence of symptoms or signs compatible
with UTI with no other identified source of infection
along with e”103 colony-forming units (cfu)/mL of
e”1 bacterial species” from a catheterized or
previously catheterized (d”48 hours) urine
sample21.

Results:
The outcome of the study was as follows: Urinary
tract infection was found in 23 (28.8%) patients.
Distribution of patients by frequency of urinary tract
infection was shown in figure 1.
Pneumonia developed in 17 (21.2%) patients.
Distribution of patients by frequency of pneumonia
in stroke patients was shown in figure-2.

The mean age of the patients of UTI was
significantly higher than that of no UTI (t=2.075;
p=0.041). Relationship between age and
development of UTI was shown in table I. The age
of the patient 65 years or higher significantly
increased the risk of development of UTI compared
to those aged under 65 years (OR=2.926; 95% of
CI=1.044-8.202; X2=4.334; p=0.037).

UTI
23 (28.8%)

Pneumonia
17(21.2%)

No Pneumonia
63 (78.8%)

UTI
57 (71.2%)

Fig.-1: Distribution of patients by frequency of
urinary tract infection (n=80)

Fig.-2: Distribution of patients by frequency of
pneumonia in stroke patients (n=80)

Table-I
Relationship between age and development of UTI
Age

UTI group (n=23)

No UTI group (n=57)

e”65 years

16 (69.6)

25 (43.9)

<65 years

7 (30.4)

32 (56.1)

70.96 ± 19.93

62.53 ±14.86

Mean ± SD

Odds Ratio (95% of CI)
2.926

(1.044-8.202)

p value
*p=0.037
†p=0.041

*Chi-Square (χ2) Test and †unpaired‘t’ test were applied to analyze the data. Figure in the parenthesis indicates corresponding
percentage. CI= confident interval, SD=standard deviation. Relationship between gender and development of UTI was shown in
table-II. Development of UTI was significantly reduced in male gender compared to that female gender (OR=0.327; 95% of
CI=0.120-0.889; X2=4.334; p=0.026).

Table-II
Relationship between gender and development of UTI
Gender

UTI group (n=23)

No UTI group (n=57)

Odds Ratio (95% of CI)

p value

Male

10 (43.5)

40 (70.2)

0.327 (0.120-0.889)

*p=0.026

Female

13 (56.5)

17 (29.8)

Total

23 (100.0)

57 (100.0)

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation. Relationship between type of stroke and development of UTI was shown in table-III. There was no
significant relationship between type of stroke and development of UTI (OR=2.234; 95% of CI=0.450-11.098; X2=1.008; p=0.316).
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Table-III
Relationship between type of stroke and development of UTI
Type of stroke
Ischaemic
Haemorrhagic
Total

UTI group (n=23)

No UTI group (n=57)

21 (91.3)

47 (82.5)

2 (8.7)

10 (17.5)

23 (100.0)

57 (100.0)

Odds Ratio (95% of CI)
2.234

(0.450-11.098)

p value
*p=0.316

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation.

Relationship between common risk factors of stroke and development of UTI shown in table-IV. Risk
factors did not have significant role in the development of UTI.
Table-IV
Relationship between risk factors of stroke and development of UTI
Common risk factors
of stroke

UTI group
(n=23)

No UTI group
(n=57)

Odds Ratio
(95% of CI)

p value

Current smoker

14 (60.95)

27 (47.4)

1.278 (0.645-4.631)

p=0.274

Hypertension

14 (60.9)

31 (54.4)

1.305 (0.487-3.498)

p=0.597

Diabetes mellitus

11 (47.8)

14 (24.6)

2.015 (1.019-7.780)

p=0.042

Atrial fibrillation

4 (17.4)

3 (5.3)

3.789 (0.776-18.501)

p=0.082

IHD

4 (17.4)

6 (10.5)

1.789 (0.455-7.045)

p=0.401

Dyslipidaemia

12 (52.2)

29 (50.9)

1.053 (0.400-2.776)

p=0.916

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation.

Relationship between severity of stroke and development of UTI was shown in table-V. In UTI group, 13
(56.5%) patients had severe stroke; while in no UTI group 16 (28.1%) patients had severe stroke. Severe
stroke significantly increased the risk of development of UTI (OR=3.331; 95% of CI=1.217-9.116; X2=5.740;
p=0.017).
Table-V
Relationship between severity of stroke and development of UTI
Severity of stroke

UTI group

No UTI group

Odds Ratio

(n=23)

(n=57)

(95% of CI)

Severe

13 (56.5)

16 (28.1)

Mild to moderate

10 (43.5)

41 (71.9)

Total

23 (100.0)

57 (100.0)

3.331

(1.217-9.116)

p value
*p=0.017

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation.

Relationship between catheterization and development of UTI was shown in table-VI. In UTI group, 16
(69.6%) patients had Foley tube catheterization; while in no UTI group 20 (35.1%) patients. Foley tube
catheterization significantly increased the risk of development of UTI (OR=4.229; 95% of CI=1.49211.982; X2=7.178; p=0.005).
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Table-VI
Relationship between catheterization and development of UTI
Foley tube
catheterization

UTI group
(n=23)

No UTI group
(n=57)

Yes

16 (69.6)

20 (35.1)

No

7 (30.4)

37 (64.9)

23 (100.0)

57 (100.0)

Total

Odds Ratio
(95% of CI)
4.229

(1.492-11.982)

p value
*p=0.005

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation.

Table VII shows the age of the patient 65 years or higher significantly increased the risk of development
of pneumonia compared to those aged under 65 years (OR=4.062; 95% of CI=1.192-13.842; X2=5.496;
p=0.019).

Table-VII
Relationship between age and development of pneumonia
Age

Pneumonia
group (n=17)

No pneumonia
group (n=63)

Odds Ratio
(95% of CI)

p value

≥65 years

13 (76.5)

28 (44.4)

4.062 (1.192-13.842)

*p=0.019

<65 years

4 (23.5)

32 (55.6)

71.82 ± 13.33

63.10 ± 13.41

Mean ± SD

†p=0.020

*Chi-Square (χ2) Test and †unpaired ‘t’ test were applied to analyze the data. Figure in the parenthesis indicates corresponding
percentage. CI= confident interval, SD=standard deviation.

Relationship between gender and development of pneumonia was shown in table-VIII. In pneumonia
group, 13 (76.5%) patients were male; while in no pneumonia 37 (58.7%) patients were male. There was
no gender variation in the development of pneumonia (OR=2.284; 95% of CI=0.669-7.796; X2=1.798;
p=0.180).
Table-VIII
Relationship between gender and development of pneumonia
Gender

Pneumonia group
(n=17)

No pneumonia group
(n=63)

Odds Ratio
(95% of CI)

p value

Male

13 (76.5)

37 (58.7)

2.284 (0.669-7.796)

p=0.180

Female

4 (23.5)

26 (41.3)

17 (100.0)

63 (100.0)

Total

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation.

Relationship between type of stroke and development of pneumonia shown in Table-IX.There was no
significant relationship between type of stroke and development of pneumonia (OR=1.415; 95% of
CI=0.279-7.171; X2=0.177; p=0.674).
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Table-IX
Relationship between type of stroke and development of pneumonia
Type of stroke

Pneumonia group
(n=17)
15 (88.2)

Ischaemic
Haemorrhagic
Total

No pneumonia group
Odds Ratio
(n=63)
(95% of CI)
53 (84.1)
1.415 (0.279-7.171)

2 (11.8)

10 (15.9)

17 (100.0)

63 (100.0)

p value
p=0.674

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation

Relationship between common risk factors of stroke and development of pneumonia was shown in
table-X. Rrisk factors did not have significant role in the development of pneumonia.
Table-X
Relationship between risk factors of stroke and development of pneumonia
Common risk
factors of stroke

Pneumonia group
(n=17)

No pneumonia group
(n=63)

Odds Ratio
(95% of CI)

p value

Smoker

13 (76.5)

28 (44.4)

1.22 (0.41-3.61)

p=0.721

Hypertension

11 (64.7)

34 (54.0)

1.56 (0.51-4.75)

p=0.428

Diabetes mellitus

7 (42.2)

18 (28.6)

1.75 (0.58-5.31)

p=0.320

Atrial fibrillation

3 (17.6)

4 (6.3)

3.16 (0.63-15.75)

p=0.143

IHD

3 (17.6)

7 (11.1)

1.71 (0.39-7.48)

p=0.470

Dyslipidaemia

11 (64.7)

30 (47.6)

2.02 (0.66-6.12)

p=0.211

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation

Relationship between severity of stroke and development of pneumonia was shown in table-XI. Severe
stroke significantly increased the risk of development of pneumonia (OR=3.308; 95% of CI=1.095-9.995;
X2=4.760; p=0.017).
Table-XI
Relationship between severity of stroke and development of pneumonia
Severity of stroke
Severe
Mild to moderate
Total

Pneumonia group
(n=17)
10 (58.8)

No pneumonia group
Odds Ratio
(n=63)
(95% of CI)
19 (30.2)
3.308 (1.095-9.995)

7 (41.2)

44 (69.8)

17 (100.0)

63 (100.0)

p value
*p=0.029

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation

Relationship between nasogastric (NG) tube feeding and development of pneumonia was shown in
table-XII. Nasogastric tube feeding significantly increased the risk of development of pneumonia
(OR=4.062; 95% of CI=1.192-13.842; X2=5.496; p=0.019).
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Table-XII
Relationship between nasogastric tube feeding and development of pneumonia
NG tube feeding
Yes

Pneumonia group
(n=17)
13 (76.5)

No

4 (23.5)

35 (55.6)

17 (100.0)

63 (100.0)

Total

No pneumonia group
Odds Ratio
(n=63)
(95% of CI)
28 (44.4)
4.062 (1.192-13.842)

p value
p=0.019

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation

Relationship between oropharyngeal suction and development of pneumonia was shown in table-XIII.
Oropharyngeal suction significantly increased the risk of development of pneumonia (OR=3.778; 95% of
CI=1.207-11.827; X2=5.602; p=0.018).
Table-XIII
Relationship between oropharyngeal suction and development of pneumonia
Oropharyngeal
suction

Pneumonia group
(n=17)

No pneumonia group
(n=63)

Yes

8 (47.1)

12 (19.0)

No

9 (52.9)

51 (81.0)

17 (100.0)

63 (100.0)

Total

Odds Ratio
(95% of CI)
3.778

(1.207-11.827)

p value
p=0.018

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation

Relationship between difficulty in swallowing and development of pneumonia was shown in tableXIV,difficulty in swallowing significantly increased the risk of development of pneumonia (OR=3.942;
95% of CI=1.277-12.170; X2=6.128; p=0.013).
Table-XIV
Relationship between difficulty in swallowing suction and development of pneumonia
Difficulty
in swallowing
Yes
No
Total

Pneumonia group
(n=17)
11 (64.7)

No pneumonia group
Odds Ratio
(n=63)
(95% of CI)
20 (31.7)
3.942 (1.277-12.170)

6 (35.3)

43 (68.3)

17 (100.0)

63 (100.0)

p value
p=0.013

*Chi-Square (χ2) Test was applied to analyze the data. Figure in the parenthesis indicates corresponding percentage. CI= confident
interval, SD=standard deviation

Discussion :
A total 80 patients with acute stroke of first attack
were selected according to inclusion and exclusion
criteria. Urinary tract infection (UTI) was found in
23 (28.8%) patients . This result was supported by
Roth et al.22 and Ersoz et al.23 Roth et al.22 found
that frequency of UTI among their stroke patients
was 30.5% and Ersoz et al. 23 observed the

frequency of symptomatic UTI in 27.3% of their
stroke patients.
In the present study ,the mean age of the patients
of UTI was significantly higher than that of no UTI
(t=2.075; p=0.041). This result was correlated with
the study of Stott et al.16 that the mean age of the
patients with UTI was significantly higher than that
of with no UTI [75.7 (SD 10.5) vs 66.4 (SD 14.0)
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years; p<0.001)]. But Chen et al.24 did not find
significant difference between the patient of UTI
and that of no UTI [73.5 (SD 6.3) vs 73.2 (SD 5.8);
p>0.05].
In the current study,the age of the patient 65 years
or higher significantly increased the risk of
development of UTI compared to those aged under
65 years (OR=2.926; 95% of CI=1.044-8.202;
p=0.037). This results was nearly correlated with
the study of Ovbiagele et al.25 that older aged
patients with stroke significantly increased the risk
of development of UTI (OR=1.20; 95% of CI=1.011.43; p=00.04). Ersoz et al.23 that 19.6% patients
were aged under 65 years and 35.2% patients aged
65 years or higher developed UTI (p=0.067).
This study showed development of UTI was
significantly reduced in male gender compared to
that female gender (OR=0.327; 95% of CI=0.1200.889; p=0.026). This result was in line with the
study of Ovbiagele et al.25 that male patients with
stroke decreased the risk of UTI (OR=0.50; 95%
of CI = 0.33, 0.74; p=0.0006). But this result was
different from the study of Chen et al.24 and Stott
et al.16 Chen et al.24 found that 43.3% of UTI
patients were male and 50.3% of patients with no
UTI were male (p>0.05). Stott et al.16 reported that
41.5% of UTI patients were male and 51.3% of
patients were male in patients with no UTI
(p=0.149).
There was no significant relationship between type
of stroke and development of UTI (OR=2.234; 95%
of CI=0.450-11.098; p=0.316). Similar result was
observed in the study of Stott et al.16 that type of
stroke did not differ between UTI group and nonUTI group (p=0.847).
The difference between diabetic and non-diabetic
was statistically significant (OR=2.015; 95% of
CI=1.019-7.780; p=0.042). Chen et al.24 and Stott
et al.16 supported this result.
In the current study 13 (56.5%) patients had severe
stroke in UTI group; while in no UTI group 16
(28.1%) patients had severe stroke. Severe stroke
significantly increased the risk of development of
UTI (OR=3.331; 95% of CI=1.217-9.116; p=0.017).
In this regards previous studies9, 10 reported that
baseline mNIHSS score was significantly higher
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in UTI group than that of group with no UTI,9,10
and higher baseline NIHSS score was a predictor
of UTI in acute stroke patients.
In this study 16 (69.6%) patients had Foley tube
catheterization in UTI group; while in no UTI group
20 (35.1%) patients had Foley tube catheterization.
Foley tube catheterization significantly increased
the risk of development of UTI (OR=4.229; 95% of
CI=1.492-11.982; p=0.005). This result was
correlated with the study of Chen et al.24 that
indwelling catheter in 87.1% of patients of UTI
group and 42.3% of patients of non-UTI group
(p<0.05). Ersoz et al.23 also supported this result
(p=0.041)
In the present study pneumonia developed in 17
(21.2%) patients and no pneumonia in 63 (78.8%)
patients. This result was supported by other
studies24, 26 . Chen et al. 24 observed the frequency
of pneumonia in acute ward was 23.8% and Sellars
et al. 26 found frequency of pneumonia among their
stroke patients was 18.9%. But others reported
lower frequency of pneumonia among their stroke
patients. Ovbiagele et al.25 found pneumonia in
10% of stroke patients during stroke hospitalization
and Aslanyan et al. 15 found pneumonia in 10.9%
in first week of stroke.
In the current study the mean age of the patients
of pneumonia was 71.82 ± 13.33 years and that of
no pneumonia was 63.10 ±13.41 years. The mean
age of the patients of pneumonia was significantly
higher than that of no pneumonia (p=0.020). Sellars
et al.26 supported this result that the mean age of
the patients of pneumonia was significantly higher
than that of no pneumonia (75.9 ± 11.4 years versus
64.9 ± 13.9 years; p<0.001). Ovbiagele et al.25 also
supported this result. But Chen et al.24 did not find
significant difference between the mean age of the
patients of pneumonia and that of no pneumonia.
In this study 13 (76.5%) patients were aged 65
years or higher in pneumonia group; while in no
pneumonia 28 (44.4%) patients were aged 65 years
or higher. The age of the patient 65 years or higher
significantly increased the risk of development of
pneumonia compared to those aged under 65
years (OR=4.062; 95% of CI=1.192-13.842;
p=0.019). in this regards Ovbiagele et al.25 found

that increasing age per decade increased the risk
of development of pneumonia (OR=1.35; 95% of
CI=1.35 (1.20-1.52; p<0.0001).
In this study 13 (76.5%) patients were male in
pneumonia group; while in no pneumonia 37
(58.7%) patients were male. There was no gender
variation in the development of pneumonia
(OR=2.284; 95% of CI=0.669-7.796; p=0.180). This
result was consistent with the study of Ovbiagele
et al.25 that there was no gender variation in the
development of pneumonia (OR=1.11; 95% of
CI=0.66-1.87; p=0.70). Chen et al.24 and Sellars
et al.26 also supported this result.
In the current study 15 (88.2%) patients had
ischemic and 2 (11.8%) had hemorrhagic stroke
in pneumonia group, while in no pneumonia group
53 (84.1%) patients had ischemic and 10 (15.9%)
had hemorrhagic stroke. There was no significant
relationship between type of stroke and
development of pneumonia (OR=1.415; 95% of
CI=0.279-7.171; p=0.674). Chen et al.24 supported
this result that there was no significant relationship
between type of stroke and development of
pneumonia.
This study showed that 7 (42.2%) patients had
diabetes mellitus in pneumonia group; while 18
(28.6%) patients had diabetes mellitus in no
pneumonia group. The difference between the two
groups was statistically not significant (OR=1.75;
95% of CI=0.58-5.31; p=0.320). Ovbiagele et al.25
supported this result that diabetes mellitus did not
increase the risk of development of pneumonia
(OR=1.56; 95% of CI=0.83- 2.95; p=0.17). Chen
et al.24 and Sellars et al.26 also supported this
result.
This study showed that 13 (76.5%) patients were
current smoker in pneumonia group; while 28
(44.4%) patients were current smoker in no
pneumonia group. The difference between the two
groups was statistically not significant (OR=4.062;
95% of CI=0.41-3.61; p=0.721).
In this study severe stroke significantly increased
the risk of development of pneumonia (OR=3.308;
95% of CI=1.095-9.995; p=0.017). In this regards
previous study by Sellars et al.26 reported that
baseline mNIHSS score was significantly higher

in pneumonia group than that of no pneumonia
group.
Nasogastric tube feeding significantly increased the
risk of development of pneumonia (OR=4.062; 95%
of CI=1.192-13.842; p=0.019). Chen et al. 24
supported this result that nasogastric tube feeding
was significantly higher in pneumonia group than
that of no pneumonia group.
Oropharyngeal suction significantly increased the
risk of development of pneumonia (OR=3.778; 95%
of CI=1.207-11.827; p=0.018). Other available
studies did not report the relationship between
current smoker and development of UTI. But
oropharyngeal suction was required in those
patients who had difficulty in swallowing and
thereby increases the risk of aspiration.
Difficulty in swallowing significantly increased the
risk of development of pneumonia (OR=3.942; 95%
of CI=1.277-12.170; p=0.013). Sellars et al.26
supported this result that dysphagia was
significantly higher in pneumonia group than that
of no pneumonia group.
Conclusion
UTI and pneumonia are common occurrence after
acute stroke during stroke hospitalization. Older
age, female gender, diabetes mellitus, severe
stroke at presentation and urinary catheterization
are the risk factors of UTI; whereas older age,
severe stroke at presentation, nasogastric tube
feeding, oropharyngeal suction and difficulty in
swallowing are risk factors of pneumonia in acute
stroke.
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Etiological Pattern of Dementia in Bangladesh
KHAN MRK1, RIZVI AN1, HABIB MA2, HASAN MK3, MAMUN A4, ALAM MR5, ISLAM R6
Abstract:
Background: Dementia is a chronic & progressive neurodegenerative disorder affecting
usually older people of more than 65 years in which there are disturbances of multiple
higher cortical functions including memory, thinking, orientation & others. Dementia
patients are increasing in number as the population of older age group is increasing. All
types of dementia are treatable, at least with psychosocial interventions. So, accurate
diagnosis and evaluation of etiological pattern is essential. Methods: This cross sectional
study was carried out in the Department of Neurology, Bangabandu Sheikh Mujib Medical
University, Dhaka, Bangladesh from January 2012 to December 2012 on 88 patients
with dementia diagnosed on the basis of mini mental state examination and DSM-IV
criteria. Results: Vascular dementia was the underlying diagnosis in most of the cases
(43.3 %) followed by Alzheimers Disease (20.2%) and Parkinson Disease (9%). Other
causes were Mixed Dementia, Intracranial Space Occupying Lesion, Post Encephalitic,
Hypoxic Encephalitic, Chronic Subdural Haematoma and Tubercular Meningitis.
Conclusion: Vascular dementia is more than Alzheimer’s Dementia in Bangladesh.
Multiple vascular risk factors contribute to this.
Key words: Dementia, Alzheimer’s disease, elderly people

Introduction
Dementia is a syndrome due to disease of the brain
- usually of a chronic or progressive in nature in
which there are disturbances of multiple higher
cortical functions, including memory, thinking,
orientation, comprehension, calculation, learning
capacity, language, and judgment. Consciousness
is not clouded1,2. The impairments of cognitive
function are commonly accompanied, and
occasionally preceded, by deterioration in
emotional control, social behavior, or motivation2.
Dementia is typically diagnosed when acquired
cognitive impairment has become severe enough
to compromise social and/or occupational
functioning.2,3 Mild cognitive impairment (MCI) is
a state intermediate between normal cognition and
dementia, with essentially preserved functional
abilities1-4.
Dementia mainly affects older people, more than
65 year of age. The prevalence doubles with every
1.
2.
3.
4.
5.
6.

five-year increment in age after 65 There is a
fourfold variation in prevalence overall, from 2.07%
in West Sub-Saharan Africa to 8.50% in Latin
America among persons aged >60 years 5,6.
However, most of the estimated age-standardized
prevalence figures lie in a band between 5% and
7%6. The prevalence is estimated to be 6.38% in
South East Asia6. Life expectancy is increasing
across the world, with population aging increasing
the most rapidly in low-income and middle-income
countries, where the prevalence of dementia is
therefore expected to increase5.
Dementia occurs in a large number of conditions
primarily or secondarily affecting the brain.
Alzheimer’s disease is the most common form of
dementia, irreversible and possibly contributes to
60-70% of cases2,7 Vascular dementia, either in
the form of multi-infarct dementia or post-stroke
dementia, is the second most common cause of
dementia, accounting for as many as 40% of
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cases2-4. Dementia may develop late in Parkinson’s
disease4. Dementia with Lewy bodies, and a group
of diseases that contribute to fronto-temporal
dementia are important but rare causes. The
boundaries between subtypes are indistinct and
mixed forms often co-exist2. Infections of brain
structures, such as meningitis and encephalitis due
to tuberculosis or other infections, such as HIV/
AIDS and syphilis, can affect the brain permanently
in later stages and can be primary causes of
dementia2-6. Chronic Subdural Haematoma or
other causes of intracranial space occupying lesion
may lead to dementia5. Sudden, severe hypoxia
may also cause brain damage and symptoms of
dementia2.4-7. Dementia in people with chronic
alcoholism is believed to result from other
complications such as liver disease and nutritional
deficiencies2.4-7.
Age may be a risk factor in itself or may reflect the
effect of increasing time during which other factors
can exert their influence. Cardiovascular risk
factors are smoking, high blood pressure, diabetes
and hyperlipidaemia8. All of these are independent
risk factors for the development of vascular
dementia and predispose to the development of
atherosclerosis, which is associated with dementia
of all clinical types. These risk factors also
predispose to acute stroke, which is well
established as a risk factor for the development of
dementia8,9. Current literature suggests that there
is a causal relation between vascular mechanisms
and the development of non-genetic AD. Smoking,
high blood pressure and diabetes mellitus are all
independent risk factors for the development of
AD10-12. Life expectancy in Bangladesh in 2012
was 69 years for male and 71 years for female.
Above 65 years population is 7.6million (4.8% of
total population) 13.
Number of population in older age group is
increasing. So, patients of neurodegenerative
disorder including dementia is increasing. Because
all types of dementia are treatable, at least with
psychosocial interventions, accurate diagnosis and
evaluation of etiological pattern is essential to
determine the appropriate treatment and to provide
information about prognosis, possible genetic risks,
and health care planning to the patient and family.

With this intention this study was carried out to
explore the etiological pattern of dementia in a
tertiary care hospital.
Methods:
This cross sectional study was carried out in the
department of Neurology, Bangabandu Sheikh
Mujib Medical University, Dhaka, Bangladesh from
January 2012 to December 2012. Consecutive 106
patients of any age with history suggestive of
dementia from the Neurology outpatient
department of BSMMU were initially enrolled.
The history and findings of general and neurological
examinations were recorded in a semi-structured
data sheet. Neuropsychological assessments were
done by mini mental state examination (MMSE)1,14
and 88 patients with MMSE score 24 or less were
diagnosed as dementia. Patients complaining of
loss of memory but score obtaining 25 or more
were diagnosed as minimal cognitive impairment
(MCI) and were excluded from the study. Patients
with post-traumatic amnesic state and acute
confusional state were also excluded.
Neuro-imaging, either computed tomography (CT)
or magnetic resonance imaging (MR1) was done
for all patients. Laboratory tests including complete
blood count, blood sugar, serum creatinine, serum
electrolytes, liver function tests, thyroid function
tests and serum vitamin B12 assay were also done
for all patients. Venereal diseases research
laboratory (VDRL) test was done in selected cases.
Alzheimer’s disease and vascular dementia (VD)
were diagnosed on the basis of DSM-IV criteria1,15.
Written informed consent was obtained from each
patient. The study protocol was approved by the
ethical committee and institutional review board
(IRB) of BSMMU.
Results:
Among 88 patients diagnosed to have dementia,
57 (65%) were male and 31 (35%) were female.
Age range was 32-85 years with mean age of 67.9.
Most of the patients (40, 45.5%) belonged to 7074 years age group followed by 65-69(24, 27.2 %)
years age group.
Among the demented patients, 38 (43.2%) were
retired from their profession. Housewives (29, 33%)
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were also of significant number. Most (35, 33.7 %)
were illiterate and only 14(13.5%) completed
graduation. (Table-I & Table-II)
Table I
Socio-demographical status of the patients

Gender (n=88)
Male
Female
Education (n=88)
Illiterate
Primary
Secondary
HigherSecondary
Graduate andAbove
Marital status (n=88)
Married
Single
Widow
Occupation (n=88)
Day laborer
Service
Housewife
Business
Retired
Farmer

n

%

54
34

70.2
29.8

29
33
14
6
6

33.7
30.8
19.2
2.9
13.5

73
1
14

86.0
1.0
13.0

5
9
29
2
38
5

5.7
10.2
33.0
2.3
43.2
5.7

Table-II
Age distribution of demented patient
Age
30-49
50-54
55-59
60-64
65-69
70-74
75 -79
80-84
85 – 89

Number of patient
4 (4.54 %)
4 (4.54 %)
7 (7.95 %)
13 (14.77 %)
14 (15.90 %)
20(22.72 %)
6 (6.81 %)
13(14.77%)
7 (7.95 %)

In our study 52 patients had history of stroke, 43
patients were hypertensive, 21 patients were
diabetic, 8 patients were suffering from ischemic
heart disease and 5 patients were suffering from
dyslipidaemia. (Table-III)
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Table-III
Distribution of patients according to diseases
accompanying dementia
Diseases accompanying
dementia
DM
HTN
Dyslipidaemia
IHD
Stroke

Number ofpatients
21
43
5
8
52

Vascular dementia was the underlying diagnosis
in most of the case i.e. 45 patients(43.3%) followed
by Alzheimers Disease(21,20.2%) and Parkinsons
Disease (8.7,9%). Other causes were Mixed
Dementia (4), Intracranial space occupying
lesion(3), Post Encephalitic(1), Hypoxic
encephalitic (1), Chronic Subdural Haematoma (1)
and Tubercular Meningitis(1). (Table-IV)
Table-IV
Distribution of dementia patients by underlying
diseases
Diagnosis

Frequency Percentage

Alzheimers Disease

21

20.2

Vuscular Dementia

45

43.3

Mixed Dementia

4

3.8

Parkinsons disease

9

8.7

Post Encephalitic

1

1.0

ICSOL

3

2.9

Hypoxic encephalitic

1

1.0

Chronic Subdural Haematoma

1

1.0

Tubercular Meningitis

1

1.0

Discussion:
Male were predominant (65%) in this study. Ratio
between male and female was 1.8:1. A similar study
carried out in BSMMU by Islam MN et al was also
dominated by male (62.4%) 16.Hoffman et al17
found that the prevalence of dementia was slightly
higher in men then in women among subjects under
75 years. On the contrary, Kukull et al reported that
sex did not affect dementia, which is not consistent
with the present study although the occurrence of
non-AD dementia was found significantly less
frequent in women than in men18. In the present

study, cases were enrolled from Neurology
department of BSMMU, both inpatient and
outpatient, where most of the patients were male.
In Bangladesh, due to socio-cultural practice,
female patients are less likely to seek medical help
for their illness than male. This may be the reason
of the inconsistency of the distribution of sex in
this study.
In this study, most of the patients (45.5%) belonged
to 70-74 years age group and most were retired
from their profession. Dementia mainly affects older
people, more than 65 year of age. The prevalence
doubles with every five-year increment in age after
65.6 McDowell et al19 and Nunes B et al20 showed
that prevalence of dementia was increasing steeply
with age.
Most of the patients (33.7%) in this study were
illiterate and only 13.5% completed graduation. Qiu
C et al, 2001 observed in the Kungsholmen Project
that, the association between a low level of
education (<8 years) and an increased incidence
of AD or dementia was present independently of
age, sex, baseline cognitive performance, vascular
disease, and socioeconomic status21. Letenneur
L et al also found low educational attainment to be
associated with a higher risk of Alzheimer’s
disease22. Kukull WA et al stated that a higher
educational level is associated with decreased risk
of both AD and non-AD dementia, or, conversely,
a lower educational level is associated with an
increased risk. Subjects who have more than 15
years of education were at nearly half the risk of
subjects with less than 12 years of education.18
Similar result was reported by Monorey JT et al8.
The distribution of major categories of dementia
was recorded in this study. Vascular dementia was
found the highest number (43%), followed by
Alzheimer’s disease (20%), Parkinson’s disease
(8.7%), mixed dementia (3.8%). In developed
countries, Alzheimer’s disease is the main cause
of dementia. Alzheimer’s Research Trust states
that in England, Alzheimer’s disease is the most
common cause of dementia, accounting for about
60% of all cases, followed by vascular dementia
and dementia with Lewy bodies which together
account for 15-20% cases 23-25 . Suh et al

mentioned that Alzheimer’s disease (AD) has
become nearly twice as prevalent as vascular
dementia (VaD) in Korea, Japan, and China since
transition in early 1990s. Prior to this, in the 1980s,
VaD was more prevalent than AD in these
countries. In Nigeria, the prevalence of dementia
was low. Indian studies were contradictory, with
both AD and VaD being more prevalent in different
studies.
Stroke, HTN, DM, IHD and Dyslipidaemia (52, 43,
21, 8 and 5 patients respectively) were the diseases
accompanying dementia in this study. There were
frequent overlap e.g. same patient were suffering
from stroke, DM and Dyslipidaemia. HTN, DM, IHD
and Dyslipidaemia are recognized risk factor of
stroke and stroke may lead to vascular dementia
which was found to be 43.3% in this study.
Conclusion:
In Bangladesh, Vascular dementia is more than
Alzheimer’s Dementia. Multiple vascular risk
factors contribute to this. Patients should have
regular cardiovascular risk factors screening to
prevent this dementia.
Limitations of study. Prevalence of dementia could
not be known as only demented patients from a
tertiary care hospital were included. Community
and population-based studies are required to obtain
accurate epidemiological data on dementia in
Bangladesh. The diagnostic criteria used to
diagnose and differentiate dementia subtypes have
less than ideal sensitivity and specificity and
syndromes overlaps & multiple pathologies could
be present. Moreover validation and adaptation of
many western neuro-cognitive, behavioral,
functional scales and questionnaires are required
for diagnosis of dementia in our socio-cultural
perspective.
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Adapting Bangla Mini-Mental State Examination (MMSE-B)
among Healthy Elderly in Bangladesh
SWAPON KUMAR GHOSE1, KAZI GIAS UDDIN AHMED1, AHMED HOSSIAN CHOWDHURY2,
A T M HASIBUL HASAN3, MUHAMMAD ZILLUR RAHMAN KHAN4, A S M REZAUL KARIM5,
KANOL SAHA2, HASHMI SINA2, MD. ARIFUZZAMAN2
Abstract
Background: The aim of our study was to determine whether modified Bangla version
(MMSE-B) is as effective as mini mental state examination (MMSE) tool for use in
Bangladeshi people.
Methods: This descriptive observational study was carried out in Department of
Neurology, DMCH from January 2013 to December 2013. A total 200 healthy adults
(patient attendants at the clinic) who met the inclusion criteria, were interviewed using
a structured questionnaire containing information on age, sex, residence, educational
backgrounds and questions set at MMSE English version (MMSE-E) and modified Bangla
version for MMSE-B (Figure-1). MMSE and MMSE-B both were applied in 1:1 ration.
The literate people were asked whether they are comfortable to answer in English
(MMSE-E) or they would like the translated form and we applied the form of MMSE
(MMSE-T) according to their wish. But in other group of people the modified Bangla
version (MMSE-B) was used irrespective of level of education.
Result: The mean age at presentation was 58.1±7.8 and 94% were within 50-70 years
of age. Male were more common (80, 66) in both the groups and most of them belonging
to rural areas. MMSE-B were mostly employed on people having only primary level of
education (up to class five, n=80) or no education (n=2), whereas MMSE-E were
employed up on people having a level of education higher than class five (n=96). Every
question in each item of cognitive domain correlated well (correlation co-efficient range
from 0.801- 0.971) except the 7th (correlation co-efficient 0.418) which had higher mean
score for MMSE-B than those of MMSE-E (0.90 versus 0.54). The mean score of MMSEB was greater than the mean score of MMSE-E for most of questions except the 1st
question that is related to orientation of time. The mean of total score in MMSE-E and
MMSE-B were 24.04 and 24.91 respectively with a correlation co-efficient of 0.940.
Conclusion: MMSE-B is adaptable for use in Bangladeshi people irrespective of level of
education.

Introduction:
The global life expectancy of individuals in
Bangladesh has significantly increased over the
past fifty years and this has led to an increased
risk of ageing associated disability in mental and
neurological functions. With the increase of elderly
population in Bangladesh1, as in most Western
countries, the detailed examination and
1.
2.
3.
4.
5.

assessment of cognitive function have become a
necessary one. But the exact evaluation of
cognitive impairment is often difficult, especially
among the elderly. Among the battery of screening
tools available, mini mental state examination
(MMSE) had been most widely used2-4. It has been
modified and translated into many languages,
including Chinese and Finnish 5 , Korean 6 ,
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Japanese7, Spanish8, Hindi9 etc. Though MMSE
had been universally used as screening instrument,
it has limitations in terms of its sensitivity and
confounding biases with regard to education,10 and
culture and language11,12. In 1988, Jorm and
colleagues13 published an analysis addressing
MMSE bias by level of education among a sample
of elderly population using methods outlined in
Berk’s Handbook of Methods for Detecting Test
Bias. So there has been an increasing need for
development of a neuropsychiatric tool that
effectively identifies the cognitive deficit among
Bangladeshi adult population. MMSE have been
extensively studied for their reliability, validity and
correlation with other psychometric tests. It has a
higher interrater reliability14 and sensitivity and
scores correlating well with the degree of cortical
atrophy observed on the brain CT scan15 and also
with results of other tests16,17. However, there are
a number of intrinsic problems which make it
difficult to use with people from non western social
and cultural backgrounds. The illiterate cannot
perform two of the test items (eg ‘write a sentence’
and ‘close your eyes’) and in some languages there
are no phrases or words such as ‘no ifs, ands or
buts’ and ‘WORLD’, which makes translation from
English difficult. Test performance is also
influenced by demographic factors18,19. The
literacy rate in Bangladesh 1 is only 59.82%
(including those who can just write their names). It
is therefore often difficult to apply MMSE
appropriately in such group of people. Many of them
cannot calculate up to 100, do not follow English
calendar, can’t make sentences or spell the words
backward. These limitations led us to develop a
modified Bangla version of MMSE for our people.
Materials and Methods:
Study sample:
This is a descriptive type of observational study
carried out in weekly neurology outdoor clinic of
Department of Neurology, DMCH from January
2013 to December 2013. During this period a total
of 200 healthy adults (patient attendants at the
clinic) who met the inclusion criteria, were
interviewed using a structured questionnaire
containing information on age, sex, residence,
educational backgrounds and questions set at

MMSE-E and modified Bangla questions for
MMSE-B (Figure-1). The literate people we asked
whether they were comfortable to answer in English
or they would like the translated form (MMSE-T)
and we applied the form of MMSE according to
their wish. But in other group of people the modified
Bangla version (MMSE-B) was used irrespective
of level of education.
The inclusion criteria:
(1) Both the male and female, above 50 years
of age;
(2)

Willing to cooperate;

(3)

Able to give informed consent;

(4)

No evidence of any diagnosed psychiatric
disorder (past or present);

(5)

No problem suggestive of organic pathology
(due to head injury, seizure, mental
retardation or substance abuse);

(6)

No problems with speech, hearing or vision,
which would impede the conduct of
examination.

Exclusion criteria
(1) Uncooperative persons;
(2)

Diagnosed case of psychiatric disorder or
comorbid condition;

(3)

Having any significant organic pathology like
head injury, seizure, mental retardation,
substance abuse, etc., or having physical
health problems which affects activities of
daily living during past one year;

(4)

Having problems with speech, hearing, and
vision, which can impede the interview.

The tests were performed by experienced
neurologists, from consultants up to the level of
professors.
Consent to participate:
Informed written consent was obtained from each
of the respondent after appropriate explanation of
the study procedure.
Ethical approval:
Ethical permission was granted by the ethical
review committee of Dhaka Medical College (DMC)
after proper submission of the study protocol.
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Tools:
The MMSE-E and MMSE-B were applied to 200
different healthy adults. For systemic application
the MMSE was translated to Bangla from the
English version and then retranslated back to
English for the check of consistency by atleast three
experts. The Bangla Modification of MMSE was
done by the “Technical Committee for the
Development of MMSE in Bangladesh” and
approved by the “Committee for the Development
of MMSE in Bangladesh.” Lastly the best translated
form of MMSE and the modified Bangla MMSE
was applied and pre-tested.
Test Modifications: Item by Item description
Orientation to time:
In the English MMSE, a point each is given for
correctly named day, date, month, year and season,
for a total of five points. But elderly Bangladeshi
people usually do not know or keep track of years
in the Roman calendar. So keeping the option open
for Bengali calendar, we have included seasons
like summer, winter and rainy season etc. as an
alternative. Thus, the five final items are: day, date,
month, year and season.
Orientation to place:
In MMSE-E, five questions are asked, which could
include ‘name of this place/building’, floor (storey),
street address, city, county, state and country. It
was difficult to identify five appropriate spatial
orientation questions for our sample. Buildings in
the villages neither have street numbers nor do
the streets have names. So we have finally selected
‘country’, ‘district’, ‘city’, ‘name of interview place’
and ‘floor’.
Registration:
In the MMSE-E, the names of three objects are
given. We opted for words equivalent in familiarity
to ‘apple, table, and penny’ used in the MoVIES20,21
project. But tables are not ubiquitous pieces of
furniture in the rural setting. So we simplified the
words to ‘Banana’, ‘a bird’ and ‘taka’. In bangle Taka
means the currency or the penny.
Attention:
The MMSE-E has two alternative attention
subtests: (i) backwards spelling of WORLD and
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(ii) serial subtractions of seven starting at 100.
These two tasks require that the subject be able to
keep his attention on a specific problem for a period
of time, maintain a set of response and have
sufficient working memory to hold and manipulate
few pieces of information in mind while solving a
multistep problem. As most of our people are
illiterate, spelling either forwards or backwards is
never an option. We also have changed the mental
arithmetic to a deduction of seven from thirty. We
gave the subtraction task in the form of a story: A
man has 30 cows, if he sells seven of those, how
many will remain and if he sells seven in the next
month, how many will be there, in the farm and so
on.
Recall:
The subject is asked to recall the three objects
(banana, bird and taka) named earlier.
Naming:
As in the English version, the subjects are shown
a wristwatch and asked to name it. As a second
object we used a pen rather than a pencil. Because,
the ball-point pens are the more familiar objects
than pencil and there was chance of confusion
between a pen and pencil.
Repetition:
In English, the standard phrase for repetition is ‘No
ifs, ands or buts’. This is also a test of fluency.
Patients with non-fluent aphasia find repetition
particularly difficult as it requires connecting the
words with preposition and making appropriate
word without grammatical errors. Our technical
committee came to a consensus about a Bangla
phrase ‘ ek maghe shit jai na’ meaning ‘One
swallow does not make a summer’.
Visual command (read and follows
command):
In the English version, the subject is shown a written
command ‘Close your eyes’ and asked to do as it
says. For our mostly illiterate subjects, we have
excluded the written part of the test. Here the
examiner says ‘Look at me and do exactly what I
do’ and then closes his own eyes for 2 seconds
(follow example), while the co-examiner observes
and records the subject’s response.

Three-step task:
We haven’t changed this task at all. As in the
English version, the subject is asked to pick up (or
take) a given piece of paper with his right hand,
fold it in half with both hands and give the paper
back to the examiner, with a point being given for
each step remembered and correctly executed.
Making a sentence:
This is a task with immense difficulty for most of
our subjects. In the English version, the subject is
asked to write a complete sentence and is given a
full point if the sentence has a subject and a
predicate, regardless of spelling, grammar and
syntax. We asked them to tell us something about
the surroundings. In some cases we had to give
some clues.
Copying a figure:
We knew that any task involving paper and pencil
would be unfamiliar and intimidating to our
population. In the original MMSE, the subject is
asked to copy a figure consisting of two intersecting
pentagons. A point is awarded only if there are 10
angles and two of them intersect. We thought that
the intersecting pentagons will be too difficult for
these subjects to copy and therefore substituted
with a simpler figure (three circles connecting one
another).

than class five (n=96).
Table-I
Demographic profile of the respondents (N=200).
Profile

Age (years) 51-60
61-70
71-80
>80
Sex
Male
Female
Residence Rural
Urban
Level of
None
education
~ Class 5
Class 5-10
HSC
Honors
Masters

Bangla
(n)

p value

66
30
0
4
66
34
62
38
2
78
16
0
4
0

>0.05

64
28
6
2
80
20
72
28
0
4
36
20
24
16

>0.05
>0.05
<0.05

Consistency of questions:
The mean score of each question in every item of
MMSE and MMSE-B along with their correlation
co-efficient are shown in Table-2. Every question
in each item of cognitive domain was correlated
well (correlation co-efficient range from 0.8010.971) except the 7 th (correlation co-efficient
0.418).
Table-II
Correlation of each question in English and
Bangla version of MMSE

Result:
Subject Characteristics:
The demographic characteristics of both groups
of study subjects are shown in table-1. There was
no significant difference (Chi-Square value= 3.383,
p value >0.05) in study subjects between these two
groups except for the level of education (p value
<0.05). In subjects older than 50 years, the mean
age at presentation was 58.1±7.8 and 94% were
within 50-70 years of age. Male were more
common (80, 66) in both the groups and most
belongs to rural areas (72, 62). The subjects up
on whom MMSE were employed had higher level
of education than those of MMSE-B. MMSE-B were
mostly employed on people having only primary
level of education (up to class five, n=80) or no
education (n=2), whereas MMSE were employed
up on people having a level of education higher

English
(n)

Question
number

Mean scoreEnglish

Mean score- Correlation
Bangla
co-efficient

1
2
3
4
5
6
7
8
9
10
11

4.56
4.48
3.00
3.36
2.26
1.76
0.54
1.80
0.52
0.94
0.84

3.98
4.56
3.04
3.60
2.60
1.88
0.90
1.86
0.62
0.99
0.88

0.902
0.939
0.992
0.820
0.889
0.835
0.418
0.881
0.951
0.801
0.971

Total

24.04

24.91

0.940

The mean score for this question was higher
among subjects answering MMSE-B than those
of MMSE (0.90 versus 0.54). The mean score of
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MMSE-B was greater than the mean score of
MMSE for most of questions except the 1st question
that is related to orientation of time. The mean of
total score in MMSE-E and MMSE-B were 24.04
and 24.91 respectively with a correlation co-efficient
of 0.940.
Discussion:
It is of immense importance that the MMSE applied
should be appropriate in regard to its subjects and
items studied in a specified segment of population
in relation to their language and socio-cultural
background. Henceforth, MMSE had been
translated and or modified in different languages.
Our endeavor was also to test the applicability of
Bangla version of MMSE. Our study result has both
qualitative and quantitative implications. Our data
suggests that carefully modified Bangla version i.e,
MMSE-B is not only effective as MMSE for most
of the cognitive domain assessed but also even
better in some segments. Irrespective of level of
literacy our subjects were also more comfortable
with MMSE-B.
In this study, MMSE was adapted into MMSE-B in
order to meet two goals: (1) to be consistent with
Bangladeshi cultural contexts and (2) feasible for
use in illiterate and less educated elderly. The
original MMSE2 contains 12 items with a possible
score ranging from 0 to 30. Two items are reading
and writing dependent: reading and following
command ‘Close your eyes’ and writing a sentence,
both of which are not possible to perform among
illiterate or less educated. These two literacy
dependant items were replaced by saying
something about the surroundings. Also the
calculation segment was simplified by serial
subtraction of 7 from 30.

question the English phrase “No Ifs, and, or buts
were replaced by familiar Bangla phrase that has
helped in understanding and repeating. Irrespective
of level of literacy, the questions in MMSE and
MMSE-B correlated well individually and also with
the mean of total score. Interestingly in this study,
subjects scored better in all other questions (except
the 1st one) while answering MMSE-B than MMSE.
This is consistent with the study of Tiwari et al22,
Ganguli et al9, Das et al12. All these studies were
done among Hindi speaking people either in India
or abroad. The modification done was also similar
to our study and they also modified the questions
in relation to local cultural context and adapting to
illiterate people either in rural or urban areas.
Geographically Bangladesh share common border
with India except in the south and also share a
similar socio-cultural background with the people
of India. So it is not unlikely to get similar results of
these study findings. Xu G et al23 conducted a study
in China with Chinese adapted MMSE (CAMSE)
up on both literate and illiterate people with
dementia and without dementia. They showed that
CAMSE was feasible to use in clinical dementia
screening. Similarly Jeong SK et al24 showed that
Korean version of MMSE (KmMMSE) was useful
and reliable. These results prove the usefulness
of developing culturally adaptable version of MMSE
in ASIA.

In this study subjects answering MMSE-E scored
better in the 1st question related to orientation of
time. This is probably due to the fact that English
calendar much frequently and commonly used by
the people in general in Bangladesh than the local
Bengali calendar that is relatively more used by
the farmers.

Literatures 25,26 suggest that lower levels of
education are associated with higher prevalence
of dementia and that lack of education may be a
risk factor for Alzheimer’s disease. If there is a
genuine difference in risk, one would expect to find
higher prevalence rates of Alzheimer’s diseases
in societies with lower educational levels, perhaps
in pandemic proportions in subgroups with no
education. It is therefore a methodological
challenge to develop appropriate cognitive tests
for uneducated and illiterate populations. Our
endeavor was to simplify the test as far as possible
in context of Bangladesh as well as to keep this
modified version at least as effective as MMSE for
use in screening purpose.

All the other questions correlated well with MMSE
except the 7th questions which was even better in
MMSE-B. This is due to the fact that in the seventh

We had several limitations in the study. First of all,
the number of subjects is small. Secondly, this is a
single centre experience which may not represent
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the whole country. However the issue of
representativeness is a bit minimized by using
Dhaka Medical College Hospital which is the largest
tertiary level hospital in the country and receives
people from all over the country. Finally, there is
chance of inter observer variability in assessing
the MMSE.
Conclusion:
MMSE-B correlates well with MMSE-E as per
individual question and also in total score. The test
results are even better in MMSE-B. So MMSE-B
is adaptable for use in Bangladeshi people
irrespective of level of literacy.
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Electrophysiological Grading to Assess the Severity of Carpal
Tunnel Syndrome in Symptomatic Diabetic Patients
RUMANA HABIB1, DILRUBA ALAM2, RAFI NAZRUL ISLAM3, RASHEDUL ISLAM4,
NIRMALENDU BIKASH BHOWMIK5, ANISUL HAQUE6
Abstract:
Background: Carpal tunnel syndrome (CTS) is the most frequent compressive focal
mononeuropathy found in clinical practice. Patients mostly experience pain, paresthesia,
and less commonly, weakness in the median nerve distribution which badly affects
dexterity and grip. Common risk factors include repetitive wrist movements, metabolic
and degenerative diseases, connective tissue disease and pregnancy. Nerve conduction
study is one of the most sensitive and specific tools to diagnose CTS. This study was
aimed to grade the CTS cases according to the severity based on electrophysiological
findings and explore its association with clinical presentation of diabetic patients had
nerve conduction study at BIRDEM General Hospital. Materials and Methods: This
observational study was done in the electro diagnostic clinic of Neurology department,
BIRDEM during the period Sept 2015 to Feb 2016. The study included 100 hands of 84
patients suffering from CTS consecutively attending the clinic. All the patients were
interviewed and clinically examined. Demographic data including age, gender,
occupation, affected hand and hand dominance along with duration of disease were
recorded. Patients were graded according to clinical history and objective findings and
again based on the Canterbury NCS Severity Scale. Results: Of these 84 diabetic
patients presenting with impression of CTS 96% were females. Mean age of the study
subjects was 49.6±10.1 (28-85). Most of the female patients were housewives. Clinical
grading of CTS was as follows: mild symptoms in 54.76%, moderate symptoms in 23.8%
and severe symptoms in 28.58% patients. According to The Canterbury NCS Severity
Scale out of total 100 hands,3.5% had Grade 2 (Mild ) 30.5%had Grade 3 (Moderate)
,29.4 % had Grade 4 (Severe), 34.1% had Grade 5 (Very severe) disease. Only 2
patients had Grade 6 (extremely severe) lesion. Of the study subjects 22 (26.19%) had
bilateral and rest (73.81%) had unilateral disease. Conclusion: Data demonstrated
female preponderance of the diabetic CTS cases of middle age. Proportional graded
deterioration of electrophysiological parameters along with the clinical severity grades
highlights the fact that NCS provide additional and independent objective evidence in
the diagnosis and severity assessment of CTS and plausibly has important role in
prioritizing treatment plan.
Keywords: Carpal Tunnel Syndrome, Nerve Conduction Studies, Canterbury NCS
Severity Scale, Diabetes Mellitus

Introduction:
Carpal Tunnel Syndrome (CTS) is the entrapment
of the median nerve within the carpal tunnel. In the
carpal tunnel the median nerve lies immediately
beneath the Palmaris Longus tendon
1.
2.
3.
4.
5.
6.

and anterior to the flexor tendons 1. Certain
conditions, such as diabetes mellitus, amyloidosis,
hypothyroidism, and rheumatoid arthritis, obesity,
pregnancy can predispose to CTS. 2. CTS is the
most frequent entrapment neuropathy causing
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numbness, tingling, discomfort, pain and weakness
in hands ranging from mild to debilitating extent,
especially for those whose work or recreational
activities require extensive use of hands3.
Electro diagnostic (EDx) studies are a valid and
reliable means of confirming the clinical diagnosis
of CTS . The amplitudes along with the conduction
velocities of the sensory nerve action potential and
motor nerve action potential reflect the functional
state of axons, and are useful parameters and
complement the clinical grading in the assessment
of severity of CTS4. The management of patients
diagnosed with CTS is based upon the acuity and
severity of clinical symptoms and the degree of
neurogenic injury as assessed by electro diagnostic
studies and this leads to better management of
disease whether by ergonomic modifications,
conservative methods or surgical interventions 5,6.
An audit carried out on records and notes of
electrophysiological lab of National Institute of
Neurosciences and Hospital (NINS) from January
to December 2013 showedCarpal tunnel syndrome
(CTS) was the most common condition (19.2%)
observed at the lab 6 .Common risk factors
associated with carpal tunnel syndrome in
Bangladesh were identified7.Another randomized
controlled trial evaluated the efficacy of local
corticosteroid in idiopathic carpal tunnel syndrome
among 60 idiopathic CTS patients8.But assessing
the severity of CTS in diabetic patients and grading
it on the basis of electro diagnostic studies has not
yet been conducted in Bangladesh.
The current study looks at the demographic profile,
clinical presentation and the pattern of severity of
Carpal Tunnel Syndrome (CTS) in diabetic patients
referred for electro diagnostic studies (NCS) at
BIRDEM General Hospital, Dhaka.
Methods:
This is a retrospective analytic electrophyisologic
study performed in 100 hands of 85 diabetic
patients clinically diagnosed with CTS at a referral
hospital in Dhaka. Adult patients aged e” 18 years
of both sexes were consecutively and purposively
selected from between September, 2015 and
February , 2016 for a period of Six (6) months. A
thorough medical record review was applied and
patients with traumatic median nerve injury, polyneuropathy, history of malignancy, pregnancy,
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obesity ,hypothyroidism ,rheumatoid arthritis and
those who have been previously operated for CTS
were excluded. The exclusion criteria also included
cervical spine related problem. Demographic data
including age, gender, occupation ,affected hand
and hand dominance along with duration of disease
were recorded. Patients were graded according
to clinical history and objective findings and again
based on the Canterbury electrophysiological
grading scale.
Clinical grading of CTS severity:
•CTS is considered mild if there is numbness,
tingling, or discomfort in the median nerve
distribution but no sensory loss or weakness, no
sleep disruption, and no difficulty with hand function
or interference with activities of daily living (ADLs).
•CTS is considered moderate if there is sensory
loss in the median distribution, or if nocturnal
symptoms occasionally disrupt sleep. Symptoms
(sensory loss or pain) may interfere slightly with
hand function but the patient should be able to
perform all ADLs.
•CTS is considered severe if there is weakness in
the median distribution, or if symptoms are
disabling and prevent the patient from carrying out
one or more ADLs, or if nocturnal symptoms
routinely disrupt sleep.
NCS was performed by the neurologist with standard
surface stimulation and recording techniques. Motor
and sensory studies were performed for the ulnar
and median nerves. The Sensory component of
each nerve was stimulated antidromically while the
motor part was stimulated orthodromically and the
F wave was recorded. The action potentials was
recorded as sensory nerve action potential (SNAP)
and compound muscle action potential (CMAP) for
sensory and the motor nerves respectively. The
parameters obtained were;onset latency, amplitude
of CMAP, duration, area, distance and nerve
conduction velocity (CV).If the median nerve sensory
NCS results were normal,a comparison test was
performed to compare sensory conduction values
of the median nerve and ulnar nerve between the
wrist and ring finger.
CTS was classified into six grades based on the
Canterbury electrophysiologic grading scale. The
scale grades neurophysiological severity of CTS from
0 - no abnormality, to 6 - extremely severe CTS.

Electro diagnostic grading of CTS is as follows:
normal (grade 0)
very mild (grade 1): CTS demonstrable only with
most sensitive tests;
mild (grade 2): sensory nerve conduction velocity
slow on finger/wrist measurement, normal terminal
motor latency;
moderate (grade 3): sensory potential preserved
with motor slowing, distal motor latency to abductor
pollicisbrevis (APB) < 6.5 ms;
severe (grade 4): sensory potentials absent but
motor response preserved, distal motor latency to
APB < 6. 5 ms;
very severe (grade 5): terminal latency to APB >
6.5 ms;
extremely severe (grade 6): sensory and motor
potentials effectively unrecordable (surface motor
potential from APB < 0.2 mV amplitude).
Approval from hospital ethical committee was
taken. Verbal informed consent was taken after
explaining the purpose of study and use of data
for research and publication. A statistical software
(SPSS Inc, version 20) was used for analysis.
Frequencies and descriptive statistics were
calculated for various variables. Descriptive
statistics were used to calculate mean and SD for
age. The data are presented as tables and figures.
Results:
This is retrospective analytic study in 100 hands of
84 diabetic patients presented with symptoms and
signs of CTS confirmed by NCS. Female
preponderance (male 3 vs female 82) was present
among the 84 study subjects .
Table-I
Age distribution of study population (N=85)
Age groups
15-24
25-34
35-44
45-54
55-64
>65

Frequency

Percentage

1
3
20
37
17
6

1.19
3.57
23.8
44
20.2
7.14

Table I shows the age distribution of study
population.Mean age of our study group was 49.6
± 10.1 (28-85). Distribution of subjects on the basis
of age group showed 57 (67.8%) fell between 3554 years. Only 6 (7.14%) had age more than 65
and 1 (1.19%) below 35 years.
Table-II
Occupational distribution of study population
(N=85)
Occupation

Frequency

Percent

58
5
6
4
2
1
7

69
5.9
7.14
4.76
2.38
1.19
8.33

Housewife
Manual worker /Trader
Teacher
Writer /clerk
Driver
Student
Nurse

Of the total 85 subjects 58 (69%) were housewife.
Teacher and nurse constituted 6 (7.14%) and 7
(8.33%) respectively of the subjects of the total .
Other patients were white-collar workers having
clerical work, computer job, trader and driver. Table
II depicts the occupational distribution of study
population.
Table-III
Clinical grading of CTS severity of study
population (N=85)
Clinical grading
of CTS severity

Clinical history
and objective
findings

Mild

Paresthesia

Frequency Percent

46

54.56

Moderate

Sensory loss

14

16.66

Severe

Disruption of sleep
due to pain

20

28.58

Thenar muscles
atrophy and/or
weakness

4

Table III shows the clinical grading based on
associated clinical history and objective finding as
per Mackinnson’s classification.burden of CTS
symptoms of study population. 54.56% patients
were categorized as mild CTS with Paresthesia
and 16.66 % had moderate CTS with sensory loss
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in median nerve distribution clinically. 28.58 %
patients experienced symptoms of severe CTS with
frequent disruption of sleep due to pain and Thenar
muscles atrophy and/or weakness in 4% cases.
The diagnosis of CTS was confirmed and study
subjects were graded according to the severity on
the basis of The Canterbury NCS electrophysologic
grading scale. Grading on the basis of The
Canterbury NCS electrophysologic grading scale
was shown in Table IV. Eighty-two (96.5%) out of
85 had moderate to severe grade of CTS. But
grade 3 ,4and 5 constituted the major bulk of it 80
(94.14%). Of the 3 (3.6%) male 1 (one) each had
grade 3, 4 and 5 CTS according to the Canterbury
NCS electrophysologic grading scale.
Table-IV
Distribution of different grades of severity of CTS
on the basis of The Canterbury NCS
electrophysologic grading scale in study
population (N=85)
Grade

Number

Grade 0 (normal)
Grade 1 (very mild)
Grade 2 (Mild )
Grade 3 (Moderate)
Grade 4 (Severe)
Grade 5 (Very severe)
Grade 6 (Extremely severe)

0
0
3
26
25
29
2

Very mild

Severe

Mild

Very Severe

Moderate

Extremely severe

Percent
0
0
3.5
30.5
29.4
34.1
2.39

35
30
25
20
15
10

CTS was the most frequent one (34.1%) followed
by Grade 3 (moderate ) in 30.5 % of hands.
Very mild

Severe

Mild

Very Severe

Moderate

Extremely severe

30
20
15
10
5
0

Fig.-2: Frequency of different grades of severity
of CTS in female patients
Figure2 shows the frequency of different grades
of CTS among female population of our study
group.
Involvement of hands with CTS of the study
subjects was shown in Table 5. In our study
population 22 (26.19%) had bilateral disease and
rest (73.81%) had unilateral disease. Right hand
(dominant) was more frequently involved (n=68)
compared to left (n=13) with ratio of 5:1 Twenty
two cases showed involvement of both hands.
Right and left hand was involved in 65 and 13 cases
respectively. Grade 3 damage according to the
Canterbury NCS electrophysiological grading scale
was present in19, 4 and 7 in right, left and both
hands respectively. Grade 4 damage was present
in 18, 2 and 5 hand respectively. Grade 5 damage
was present in 24, 7 and 8 hand respectively.
Table-V
Distribution of unilateral (right /left) or bilateral
disease in 100 hands
Grade

5
0

Fig.-1: Distribution of different grades of severity
of carpal tunnel syndrome (CTS) in 100 hands
Figure1 shows percentages and number of hands
placed in different grades of severity according to
electro diagnostic criteria. Grade V (Very severe)
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Chart Title

25

Number of Right
hands
hand

Grade 0 (normal)
Grade 1 (very mild)
Grade 2 (Mild )
Grade 3 (Moderate)
Grade 4 (Severe)
Grade 5 (Very severe)
Grade 6 (Extremely severe)

0

0

0
3
30
25
38
2
100

0
3
19
18
24
2
65

Left Both
hand hands
0
0
4
2
7
0
13

0
0
7
5
8
0
22

Symptom duration (days)

600

547

500
400
293

300

250

238

200
100

45

0
Grade 2

Grade 3

Grade 4
Grade 5
Grades of CTS

Grade 6

Fig.-3: Distribution of different grades of CTS in
study population (N=84) according to duration of
symptoms
Correlation between duration symptoms of CTS
and different grades of CTS according to
electrodiagnostic criteria was sought and in this
study and is shown in Figure 3 . The mean duration
of symptoms was 45 days in case of mild disease,
250 days in case of moderate disease, 238 days
in case of severe disease, 293 days in case of
very severe and 547 days in case of extremely
severe disease.
Discussion:
Carpal tunnel syndrome is a common disorder
among adults. Depending on its definition, the
estimated prevalence of CTS in the general
population is 1 to 5 percent9. CTS is more frequent
in women (0.7 to 9.2 percent) than in men (0.4 to
2.1 percent) 10. In a larger study , the female to
male ratio for CTS prevalence was approximately
3 to 111. A marked female predominance was
observed in this current study group of diabetic
patients with CTS . But again these results are
based on single centre study, further multi-centered
studies in this could suggestthe actual prevalence
and female to male ratio.
Mean age of this study group was 49.6 ±
10.1years. The mean age at diagnosis was 46
(range 16–96) years in large case–control study
using the UK General Practice Research
Database12. In the current study it was observed
that incidence of carpal tunnel syndrome in diabetic
population showed a positive correlation with
increasing age of the patient,as71.34% of our
patients were above the age of 45.Similar results
were observed in other studies 13 .

There is increasing evidence suggesting that
several occupational and biomechanical factors are
associated with CTS. Occupational factors that
have been proposed to cause or aggravate CTS
include repetitive hand and wrist use, forceful hand
and wrist use, work with vibrating tools, sustained
wrist or palm pressure, prolonged wrist extension
and flexion and use of hands in cold temperatures.
In our study that majority of sufferers were
housewives. This result is in favour of some other
study results 14. whereas some studies showed
Carpal tunnel syndrome may be present in up to
42% in workers in certain occupations (e.g., poultry
processing) and has annual incidence of 193 per
100,000 in all women 15 . Other high –risk
occupations are computer professionals 16 ,
assembly line workers, concert pianists and
construction workers with vibrating power tools17.
CTS is a clinical diagnosis that is suspected when
the characteristic symptoms of tingling or
numbness affects the first 3 fingers and the radial
aspect of the 4 th finger and specific provocative
tests of the hand such as Phalen’s sign and , Tinel’s
signs are found . Weakened grip and difficulty
performing fine motor tasks may occur in more
advanced carpal tunnel syndrome. On physical
examination, careful observation may reveal
sensory loss of median nerve innervated area ,
mild flattening of the thenar eminence or frank
atrophy18. The current study population was
clinically diagnosed and categorized into 3 grades
of severity. Other studies observed correlation of
clinical severity with functional disability by
The Quick Disabilities of Arm, Shoulder and Hand
(QDASH) scale and found a statistically significant
positive relationship between QDASH results and
clinical severity (r = 0.43; p = 0.0001) 19.
NCS is one of the most sensitive and specific tools
for diagnosing CTS. Optional testing includes
needle EMG of C5 toT1 muscles (to exclude
cervical radiculopathyas a contributing factor) 20.
Though there are different ways of expressing the
severity of carpal tunnel syndrome (CTS) we used
the Canterbury NCS Severity Scale for CTS; which
are largely independent of the exact normal values
used in any given laboratory and demonstrate a
highly significant linear relationship between the
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neurophysiological grading and a numerical score
derived from the clinical history21.The comparison
with symptom score reveals a strong linear
relationship and shows that the neurophysiological
ranking does correspond to a clinical variable, in
agreement with other studies22.
In the current study dominant hand was frequently
involved however frequency of bilateral lesion in
electrophysiological studies was 26.19% .In other
studies bilateral manifestation is more common
than unilateral (60%), but significantly more often
begins or is more strongly expressed in the
dominant hand23. Our results were influenced by
impression of the referring physician and not
entirely by patients complaints.
The current study showed a trend towards more
severe electrophysiologic CTS than in those
reported in the literature24,25Yazdanpanah P et al26
in their study conducted on both pregnant and nonpregnant females found that out of sixty-one nonpregnant women who had CTS, 73.6% had mild,
20.8% had moderate and 5.6% had severe CTS.
In our observation of 100 hands , 3% had mild ,30%
moderate ,25% severe ,38% very severe and 2%
had extremely severe CTS as classified electro
physiologically. The high frequency of moderate to
very severe grade CTS might be due to the fact
that we recruited our patients who were referred
for electro diagnostic studies for their symptoms,
while in Iranian study the study sample was from
general population.
A positive correlation between age and severity of
nerve conduction abnormality, was noted by many
authors 27, and might be contributory factor in our
study too. Several mechanisms including
mechanical compression and microvascular
insufficiency may be suggested to cause severer
CTS in diabetic patients28.
This observational study showed duration of
disease influences electrophysiological severity of
CTS. A study to find relation of symptom severity
and functional status of CTS patients with
electrophysiological findings using The Quick
Disabilities of the Arm, Shoulder, and Hand
(QuickDASH) questionnaire concluded that
QDASH results were high in patients whose
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duration of the disease was >6 years and
in patients with severe clinic symptoms. Also,
in a correlation analysis, a positive correlation
between disease duration and clinical severity with
QDASH results. However, no relationship between
the electrophysiological level and QDASH results
was found20.
In this current observation nerve conduction studies
have been used as a quantitative measure of
severity of CTS and can be considerable
assistance to anyone attempting to compare
different studies on CTS. Our study also has some
limitations. The natural history of CTS in Diabetic
population is not well defined. Study including more
patients with CTS, with baseline and follow-up data
on symptoms and neurophysiologic parameters are
needed to predict prognostic factors. Multicentre
based studies in general population are required
to know about the prevalence of disease and health
cost burden in Bangladesh.
Conclusion:
Data demonstrated female preponderance of the
diabetic CTS cases of middle aged housewives.
Proportional
graded
deterioration
of
electrophysiological parameters along with the
clinical severity grades highlights the fact that NCS
provide additional and independent objective
evidence in the diagnosis and severity assessment
of CTS and plausibly has important role in
prioritizing treatment plan. Study also shows that
diabetic patients with CTS become symptomatic
within short duration of disease ;so early recognition
of symptoms and prompt referral for
electrophysiological testing is recommended.
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CASE REPORT

A Rare Case Report on Distal Spinal Muscular Atrophy (SMA)
HABIBUR RAHAMAN1, MD. RAFIQUL ISLAM2, M A HANNAN2, MAFTAHUL JANNAT1
Abstract:
Spinal muscular atrophies (SMA) are heterogeneous group of motor system disorders
of alpha motor neuron clinically characterized by progressive lower motor neuron features.
The distal form of SMA is an extremely rare disorder, which usually presents in the
young adults and has a relatively slow progression with almost normal life-span.
Differential diagnosis of this syndrome includes hereditary motor sensory neuropathyCharcot-Marie-Tooth disease (CMT) and distal myopathies, which should be
excluded before confirming this rare entity. As distal form of SMA is a very extremely
rare condition so we would like to present a young male with this disorder and a short
discussion of the theoretical aspects.
Key words: Spinal muscular atrophies (SMA), Distal, Peroneo-muscular Atrophy, and
Hereditary.

Introduction:
Spinal muscular atrophy (SMA) is a relatively less
frequent group of degenerative anterior horn cell
disorder clinically characterized by proximal muscle
weakness, muscle wasting, muscle twitching and
areflexia in varying combinations. Almost all
cases are genetically determined, with most
being autosomal recessive due to homozygous
deletions or mutation of the survival motor neuron
(SMN) gene on chromosome5. Traditionally, SMA
is classified as one of the four types based on the
age at onset: SMA type 1 (infantile SMA or WerdnigHoffmann syndrome), SMA type 2 (intermediate
SMA), SMA type
3 (juvenile SMA or Kugelberg-Welander disease),
and SMA type 4 (adult-onset SMA,
pseudomyopathic SMA. SMA type 1 begins within
the first few months of life; children with this disease
are never able to sit without support. Symptoms
include severe hypotonia, limb weakness is severe,
generalized, and worse proximally, a weak cry, and
respiratory distress. Death from respiratory failure,
pneumonia, and malnutrition usually occurs before
age 2 years. The signs and symptoms of SMA type
2 usually begin between the ages of 6 and 18

months. Delayed motor milestones are often the
first clue to neurological impairment, with more
prominent leg weakness then arm weakness. The
onset of the juvenile form of SMA is usually
between 5 and 15 years presenting with slowly
progressive limb-girdle weakness difficulty in
walking. Adult onset SMA type 4 presents with
slowly progressive limb-girdle weakness leading
to difficulty in walking, climbing stairs, and rising
from a chair or the floor. Fasciculations are an
important finding. A new class of adult-onset SMA
has recently emerged and is sometimes referred
to as SMA-5 distinguished by a distal rather than
proximal pattern of slowly progressive muscular
atrophy.1
The distal form of SMA is an extremely rare form
of this entity, which presents in the young adults
with predominantly distal muscle involvement in the
lower limbs, which progressively involve the distal
upper limbs and very slowly progressive and having
almost a normal life-span.2,3 It is inherited as both
autosomal dominant and autosomal recessive form
of inheritance.3,4 Other neuromuscular disorders
presenting with peroneal muscular atrophy like
hereditary motor sensory neuropathy (CMT 2) and
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distal myopathies need to be excluded before this
rare entity is confirmed which can be done by
physical examination, investigating muscle
enzyme(S. CPK, Aldolase), NCS & EMG, CSF
study,
Muscle
biopsy
&
genetic
study.Physiotherapy, rehabilitation and education
to the patient and parents, genetic counseling are
helpful in managing these patients and preventing
this disorder.
Case Report:
A 22 years male, a right-handed, first year Honors
student, visited us in the outpatient department,
department of neurology, Bangabandhu Sheikh
Mujib Medical University, presented with insidious
onset progressive weakness of all limbs with distal
wasting for two years. He states that he was alright
two years ago when he developed progressive
distal weakness with wasting of his legs and
difficulty in walking and running. Over the last six
months, the weakness in his lower limbs
progressed to involve the proximal lower limbs and
he noted similar weakness and wasting of hand
muscles. He has also history of occasional muscle
cramp in leg muscles. He denied any muscle
twitching in his arms and legs. He has no stiffness
of limbs, muscle pain, tingling or numbness
sensations, difficulty in swallowing, neck or back
pain. There was no bowel or bladder dysfunction.

There was no history of parental consanguinity. He
has normal developmental milestones. There was
no similar case in the family. On general
examination, he had pes cavus deformity, normal
vital parameters, no high arched palate.
Neurological assessment revealed normal higher
mental function, speech and cranial nerves. There
was wasting of the intrinsic muscles of hands and
feet with bilateral foot drop, also wasting of distal
forearm and legs with relatively preserved proximal
muscle groups, no fasciculation observed. There
was distal hypotonia, muscle power proximally
grade-4/5 and distally grade-2/5, areflexia, bilateral
non responsive plantar reflexes and a high stepping
gait. There was no sign of cerebellar, sensory or
autonomic dysfunction. There was no abnormal
spinal curvature or thickened nerves. Investigations
revealed a normal hematological and biochemical
profile. Muscle enzymes levels, serum creatinine
phosphokinase (159 lU/L). Nerve conduction
studies on the sensory and motor nerves of upper
and lower limbs were within normal limits.
Electromyography studies revealed features of
chronic denervation with reinervation in form of
increased insertional and spontaneous activity and
long duration, high amplitude, polyphasic MUAP)
Fig. 1,2,3,4.CMT was excluded by having no
sensory complaint or findings, no nerve thickening
& normal NCS findings. Distal myopathy was

Fig.-1:
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Fig.-2:

Fig.-3:

Fig.-4:
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excluded by normal muscle enzyme & neuropathic
EMG findings. But muscle biopsy, genetic study
not done. Parents and siblings were not available
for neurological assessment.
Fig 1, 2, 3 showing features of chronic denervation:
(1) Fibrillation potential (2) Positive sharp wave (3)
Fibrillation, positive sharp wave & fasciculation
Figure: 4 showing features of chronic active
reinervation; polyphasic, high amplitude, long
duration
MUAP with reduced recruitment.Discussion:
Motor system disease is a group of disorders
characterized by progressive degeneration of
motor neurons in the spinal cord, brainstem and
motor cortex. Patient usually presents with various
combinations of upper and lower motor neuron
features. Progressive spinal muscular atrophy is a
group of degenerative neuromuscular disorder
characterized by lower motor neuron involvement
features with varying combinations of weakness,
muscle wasting, areflexia and muscle twitching
which gradually involves the proximal muscles of
the lower limbs, upper limbs, later distal part of
limbs and variable neck, trunk and respiratory
muscle involvement. A form of progressive spinal
muscular atrophy with predominantly distal
involvement (Distal SMA) is a rare subgroup of this
disorder 2, 3 Distal SMA is an inherited form of
SMA with autosomal recessive or dominant form
of inheritance (Table 1).
Autosomal recessive form distal SMA is the more
common form and occurs with a greater frequency

in products of consanguineous marriages but
parental consanguinity and similar illness in other
siblings was not found in our patients .4, 5. It
manifests as a very gradually progressive distal
muscular weakness with slow clinical progression
and having an almost normal life-span. Lower limbs
are preferentially involved and below-knee atrophy
with foot drop is commonly seen, as in our
patient. Hands and proximal limbs are involved
much later and to a lesser degree which was also
found in our patient. However there is a type of
distal SMA where upper limb predominance is seen
(Type V).6 Carriers of the disease may be clinically
normal though subtle EMG abnormalities may be
the evident. The importantdifferential diagnosis of
this peroneal muscular atrophy syndrome is
peripheral neuropathies like HMSN (CharcotMarie-Tooth II), where there is axonal type of
involvement with almost normal conduction
velocities. Chronic inflammatory demyelinating
polyneuropathy (CIDP) and distal myopathies
should be considered in the differential diagnosis.5
Differentiation from CMT is possible as there is
always some degree of clinical or
electrophysiological sensory nerve involvement in
CMT. Distal myopathies can be differentiated by
presence of high CPK and LDH levels and EMG
findigns of myopathy. Muscle biopsy is conclusive
evidence of the nature of muscular involvement.
In neurogenic disorders, there is evidence of “group
atrophy” with intervening muscle fibres normal or
at times hypertrophic. In extreme forms of
neurogenic atrophy, the muscle fibres may be

Table-I
World Federation of Neurology Classification of Hereditary Motor Neuropathies (Distal Spinal
Muscular atrophy) 5
Type
Type I (Juvenileonset)
Type I I(Adultonset)
Type III (Mildjuvenile)
Type IV (Severejuvenile)
Type V (Upperlimb predominant)
Type VI (Severeinfantile)
Type VII (Withvocal cord palsy)
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Inheritance

Age of
onset

Gene

Age of
unableto walk

Life
expectancy

AD

2-20 yr

Unknown

Rare

Normal

AD
AR
AR
AD/ sporadic
AR
AD

20-40 yr
2-10 yr
4m-20yr
5-20yr
infancy
10-20yr

HSP22,HSP27
Rare
Unknown
Rare
Unknown
30yr
GARS,BSCL2
Never
IGHMBP2
Unable to walk
Unknown
Rare

Normal
Normal
?
Normal
<1 yr
Normal

replaced by fibrocollagenous tissue. The distal form
of SMA has a relatively better prognosis compared
to other forms of this disorder. Though the initial
progression is rapid, the disease stabilizes in the
later stages with patients remaining ambulant and
having a normal life span. Since genetic inheritance
is well known, genetic counseling of the carriers
helps in preventing the disease. There is no
definitive therapeutic modality available.
Management of this disorder involves active multidisciplinary approach with neurologist, occupational
and physical therapist and rehabilitation experts.
Respiratory support and care of the bed-ridden is
seldom required in the natural course of distal SMA.
Patient education about the natural course of the
disease and its prognosis is important to involve
the patient in the management process. Recent
advances in gene therapy can pave way for a
possible genetic treatment for this untreatable
entity.
In conclusion, distal SMA is an extremely rare form
of motor system disease. Other common causes
of similar presentation of peroneo-muscular
syndrome can be excluded by clinical,
electrophysiological, and biochemical methods.
Prognosis of this entity is relatively better than other
forms of SMA. Patient education with multi-

disciplinary approach to rehabilitate these patients
is pertinent in managing these patients.
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