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Introduction: Silent brain infarcts (SBI) are parenchymal lesions of previous infarcts, classified as
type III cerebrovascular disorder. A study was undertaken to find the relation between SBIs and
nonspecific neurological complaints, an association of high sensitivity C-reactive protein (hsCRP)
with silent brain infarcts. Methodology: It was a cross-sectional study conducted in the department
of Nephrology, GSL Medical College, from January to December 2020. Individuals aged > 18 years
with nonspecific neurological complaints were included. MRI brain, hsCRP and electrocardiogram
were also carried as per the standard protocol.  Fischer exact test was used to find the statistical
significance; P < 0.05 was considered statistically significant. Results: A total of 51 members have
included the male-female ratio was 1.04. SBI was presented in 27.4% (14).  Age-wise, among the
cortical SBI patients, maximum (75%) were in the> 61 years group. High density lipoprotein levels
were > 40 mg/dL in 39.2%, normal triglycerides (TGL) were observed in 71% and raised hsCRP in
62.7% (32). Statistically, there was no significant difference in TGL levels. hsCRP levels were raised
in 3 (75%) members with cortical SBI; statistically, there was no significant difference. Conclusion:
The traditional risk factors associated with stroke were present in the patients with SBI. hsCRP was
raised in chronic kidney disease patients having NSCL and having SBI.
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Introduction
Silent brain infarcts (SBI) are parenchymal lesions
of previous infarcts that have not been associated in
that individual with clinical signs or symptoms of a
stroke. [1]. It is now classified as a type III
cerebrovascular disorder by the National Institute of
Neurological Disorders and stroke, a powerful
predictor of clinical stroke. [2]. It is considered a
preclinical warning of symptomatic strokes and
brain damage related to multiple deep infarcts. To
prevent these further disabling diseases, it is
essential to characterise and manage this preclinical
stage of cerebrovascular disease. [3].

Up to half of the patients with vascular risk factors
harbour SBI's on MRI, and this percentage is as
high as 57% in old patients. [4]. Silent lacunar
strokes occur in one-third of people aged > 65, and
the risk is more than double for the development of
dementia, particularly when present in the
thalamus. [5]. Inflammatory processes are
involved; C-reactive protein (CRP) is a sensitive
marker of low-grade systemic inflammation. [6].

Histopathological findings showed that CRP has
direct prothrombotic and proatherosclerotic effects,
primarily related to executive function, the cognitive
function most vulnerable to vascular disease. [7]. A
study demonstrated an association of CRP with
cerebral small vessel disease as measured by white
matter hyperintensities (WMH) and the presence of
silent brain infarcts. [6]. Higher plasma levels of
CRP and IL-6 were associated with an increased risk
of SBI. [8].

Patients with SBIs showed decreased cerebral blood
flow (CBF) and metabolic rate for oxygen in the
deep grey matter; on the other hand, decreased
CBF with milder Increased Oxygen extraction
fraction (OEF) resulting in pursued CMRO in the
cerebral cortex, which indicates the presence of
occult misery perfusion; suggesting that patients
with SBI have reduced cerebral perfusional
reserves. [9]. SBIs are more prevalent than
symptomatic infarcts and may increase the actual
public health burden of stroke [10].
hypertriglyceridaemia and large waist circumference
are the significant risk factors. [11].

Because of the above, the present study was
undertaken to find the relation between SBIs and
nonspecific neurological complaints, an association
of high sensitivity C-reactive protein (hsCRP) with
silent brain infarcts.

Materials and Methods
Settings: The study was conducted in the
department of Nephrology, GSL Medical College,
Rajahmundry.

Duration and type of study: This was cross-
sectional research. This was conducted over 12
months, from January 2020 to December 2020.

Sampling method: Random sampling was
considered in this study.

Sample size calculation: All the eligible members
who satisfy the inclusion criteria were considered in
this study.

Inclusion criteria: Individuals aged > 18 years,
with nonspecific neurological complaints like
headache, vertigo, dizziness, tinnitus, syncope and
chronic kidney disease (CKD) who attended
outpatient department and inpatient department
and are asymptomatic at the time of examination
were included in this study.

Exclusion criteria: Individuals with an old
cerebrovascular accident, stroke, infections,
claustrophobia, valvular prosthesis, vascular clips,
cardiac pacemakers, cochlear implants, other
implanted devices sensitive to strong magnetic
fields and those who were non-cooperative were
excluded.

Data collection, procedure: The study members
were enquired about nonspecific neurological
complaints, the previous history of significant risk
factors and pre-existing diseases such as diabetes
mellitus, hypertension, ischaemic heart disease,
smoking, alcohol consumption, recent onset of any
Infections were asked; detailed general and
neurological examination were done. Height and
weight were recorded on the study proforma. Body
mass index for obesity was calculated by measuring
height and weight in light clothes and without
shoes. All routine investigations such as
hemoglobin, total leukocyte count, differential count
and erythrocyte sedimentation rate (ESR), routine
urine examination, urine microscopy, fasting blood
sugar, and lipid profile were analysed. MRI brain,
hsCRP and electrocardiogram were also carried as
per the standard protocol.

MRI was evaluated with 1.5 Telsa Siemens
symphony. T-2 weighted double spine echo coronal
weighted sequences were acquired in 3-5 mm
contagious slices from nasion to occiput with a
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Repetition time of 4500 milliseconds and echo time
of 116 milliseconds.

Only lesions larger than 3 mm were considered as
SBI. Lesions were also required to have a
cerebrospinal fluid density on subtraction images
and to be distinctly separate from the circle of Willi's
vessels for suspected basal ganglion infarcts,
Investigators blinded to subject demographic and
stroke risk factor data processed and analysed
these scans.

HsCRP is one of the acute phase proteins. The hs
CRP values were based on particle enhanced
turbidometric immunoassay (PETIA) technique. A
synthetic particle coated with antibody to C reactive
protein (CRP) aggregates in the presence of CRP in
the sample. The increase in turbidity which
accompanies aggregation is proportional to the
concentration of CRP. Blood was drawn with
minimally traumatic venepuncture for measurement
of hsCRP, centrifuged at 3000rpm at four °C for 15
minutes, and aliquots were stored at – 700C.
Circulating hsCRP was measured by PETIA technique
with a sensitivity of 0.5 mg/dL,

Evaluation of cardiovascular risk factors
hypertension was defined by casual blood pressure
2140/90 mm Hg or by current anti-hypertensive
therapy. Joint National Committee VII criteria
explained this. [12].

Statistical analysis: The data was tabulated in
excel spaced sheet, expressed as rates, ratios and
percentages. Fischer exact test was used to find the
statistical significance; P < 0.05 was considered
statistically significant.

Results
Total 51 (100%) members were included in this
research; 51% (26) were male participants, and the
male-female ratio was 1.04. SBI was presented in
27.4% (14). Among this, 21.5% (11) had
subcortical infarcts and 4 (7.8%) and cortical
infarcts and 1 had both infarcts. Age-wise, among
the cortical SBI patients, maximum (75%) were in
> 61 years group. At the same time, it was 31 – 45
years group (36%; 4) in subcortical followed by 46
– 60 (27%; 3) years (Table 1).

Table 1: Age wise distribution of study
participants with SBI; n (%)

Age Cortical Subcortical

18 – 30 1 (25) 2 (18)

31 – 45 0 4 (36)

46 – 60 0 3 (27)

> 61 3 (75) 2 (18)

Total 4 (100) 11 (100)

In cortical SBI patients, the maximum was in > 61
years, and it was 31 – 45 group in subcortical.

High density lipoprotein (HDL) levels were > 40
mg/dL in 39.2% (20) and in the remaining, it was <
40 mg/dL. Normal triglycerides were observed in
71% (36) participants and raised hsCRP was
observed in 62.7% (32).

Table 2: TGL levels among the participants
with SBI; n (%)

TGL in mg/dL Cortical Subcortical

< 150 2 (50) 6 (55)

>150 2 (50) 5 (45)

Total 4 (100) 11 (100)

Statistical analysis P = 0.662; no statistical significance

There was no statistical significance in HDL levels
among the cortical and subcortical patients.

Among the cortical SBI participants, TGL levels were
2 each in < 150 mg/dL and > 150 mg/dL. Whereas
it was 6 and 5 respectively among the subcortical
SBI participants; statistically, there was no
significant difference (Table 2). hsCRP levels were
raised in 3 (75%) members with cortical SBI and 8
(73%) participants with subcortical SBI; statistically,
there was no significant difference (Table 3).

Table 3: hsCRP levels among the participants
with SBI; n (%)

hsCRP in mg/dL Cortical Sub cortical

< 3 1 (25) 3 (27)

> 3 3 (75) 8 (73)

Total 4 (100) 11 (100)

Statistical analysis P = 0.725; no statistical significance

There was no statistical significance in hs-CRP levels
among the cortical and subcortical patients.

Among the cortical SBI, 75% had mini mental scale
examination (MMSE) scores <30. At the same time,
it was just 27.7% among the subcortical SBI
members. In both, maximum members had max
body index (BMI) 19.5 to 24.99. HDL levels were
<40 mg/dL in 75% (3) and 55% (6), respectively, in
cortical and subcortical SBI members.

Discussion
SBI is usually detected in MRI, first described by
Fisher. [13].
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As per the recent studies, the prevalence was
reported to be 10.7%. [1]. Age, gender, DM, atrial
fibrillation, hypertension, carotid artery disease and
smoking are the reported risk factors of SBI. [14].
Risk factors that are modified behavioural changes
include smoking, alcohol, diet and exercise to
reduce obesity, waist-hip ratio and stress reduction.
[15]. Most of the patients with nonspecific
neurological complications presented with a history
of neurological symptoms such as headache,
vertigo, giddiness, transient motor disturbances,
transient sensory disturbances and transient loss of
memory. A study found that raised hsCRP, which is
the asymptomatic marker of inflammation, is
associated with more prevalent and incident lacunar
infarcts. [16]. So in this study, we studied the
clinical profile, risk factors and association of hsCRP,
TGL with SBI. In this study, 51 patients have
included; 26 males (50.98%) and 25 females
(49.02%). In a study done by Van Dijk et al. [16].
Women had a higher risk of marked subcortical WHL
incidents than SBI's compared to men. In another
report, the incidence of SBI was reported to be
26.1% and 15.2%, respectively, among the male
and female. Whereas in this study, the gender
difference is almost 1. Patients presented with NSCL
were higher in the 31 – 45 years (16; 31.37%)
followed by 46 – 60 years (10; 19.6%) and 9
(17.6%) in > 61 years. Among the patients
presenting with nonspecific neurological complaints,
most of the patients were above 30 years. Das et al.
reported that SBI is more common among
individuals with > 61 years. [1]. The overall
prevalence of SBI in the study group was 27.45%,
which was 16% in the literature. [17]. Helsinki
University investigators studied 1008 consecutive
patients aged 15 – 49 years; they reported that SBI
usually reflecting small vessel disease were detected
in 20% healthy elders and up to 50% in suspected
series having a stroke as risk factors. They also
found that SBI is common in patients less than 45
years. [18]. The overall prevalence rates were
similar when compared to other studies. In this
study, among NSCL, 31 (60.78%) had abnormal
HDL, and the rest (20; 39.22%) had average HDL
level. In a study by Kato T et al. [19,20]. We were
reported that there is no significant association
between normal HDL levels and silent brain infarcts.
This finding was consistent with our results in the
study. In this study, a group of patients presenting
with NSCL a total of 29.4% (15) patients presented
with raised TGL levels and the rest (36; 70.59%)
had normal triglyceride.

In the study group of patients presenting with
nonspecific neurological complaints, had increased
hsCRP levels was observed in 32 (62.75%), and the
rest had normal hsCRP levels. In the study group,
cortical SBI were detected in 50% of patients (2)
with raised triglyceride (TGL) levels, and 45.45%
(5) had raised TGL in the subcortical SBI group. In
the available literature, [7,11]. It was reported that
independent of risk factors such as elevated blood
pressure, impaired fasting glucose,
hypertriglyceridaemia, and waist circumference
were significant risk factors for SBIs. Kato T et al.
[19]. reported that there was a significant
association between raised TGL and low HDL with
SBIs, and similar findings were reported by another
western study also [21]. This result was consistent
with the findings of our research. In this report, a
higher incidence of SBI was detected in
hypertensive members; similar findings were
reported by Das et al. [1]. As such, reasons were
not mentioned for this. But the defect in the blood
flow could be the significant cause for this.

Conclusion
The traditional risk factors associated with stroke
were present in the patients with SBI. His CRP was
raised in CKD patients having NSCL and SBI;
however, there was no statistically significant
association between them.

What this study adds to the
existing knowledge
Hs CRP was raised in CKD patients having NSCL and
having SBI 
Limitations: small sample size and lack of follow
up are the limitations of this research.
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