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Abstract

Background: The integration of different imaging technologies such as com-
puted tomography (CT) and magnetic resonance imaging (MRI) assists clini-
cians in diagnosing several neurological diseases at an initial stage, thereby
inhibiting their development into serious medical conditions. With respect to
the severity of neurological diseases and the increasing popularity of imaging
tools, the current study has evaluated the findings of CT and MRI in examin-
ing neurological disorders. Methods: A retrospective study was conducted at
the faculty of applied medical sciences, King Abdul-Aziz University from
September 2017 to 2018 including details of 43 patients with complaints of
potential neurological disturbances such as headache, oligodendroglioma,
CNS infiltration, hypoxia, weakness, epilepsy and multiple sclerosis. The his-
tory of patients including their age, gender, reason for examination and find-
ings of CT and MRI was evaluated in the study. Results. The results showed
that patients in the age group of 21 to 40 years were more prone to develop-
ing neurological disorders. The major reasons for neurological examination
in individuals were found to be headaches (n = 7), multiple sclerosis (n = 5)
and epilepsy (n = 3). The evaluation of patients’ records revealed that only 4
patients underwent CT scans; however, all of them went through the MRI.
Statistically significant results were obtained for the patients scanned and
examined through MRI rather than CT. Conclusions. The results revealed
MRI as more successful in diagnosing different neurological conditions in
comparison with CT scan. The study further suggests that MRI can be used as
an integral diagnostic approach for neurological understanding of major dis-
eases of the central nervous system.
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1. Introduction

The accurate and precise diagnosis of a neurological disease ensures the provi-
sion of adequate and timely neurological care and treatment. However, the in-
tricate association of neurological disturbances with the complex nervous system
is the most challenging factor in the diagnosis, management and treatment of
these diseases. In this context, development of modern imaging technology to
diagnose neurological diseases has contributed a lot to the provision of optimal
neurologic care [1]. Disorders of the nervous system are associated with struc-
tural, biochemical and electrical abnormalities in nerves, spinal cord and the
brain that are manifested in the form of a range of symptoms such as head-
ache/migraine, dizziness and vertigo. According to Siuly and Zhang (2016), the
nervous system is vulnerable to 600 diseases approximately including Alzhei-
mer’s disease, epilepsy, stroke, migraine, Parkinson’s disease, multiple sclerosis,
brain tumors and brain trauma [2].

The use of radiological imaging in medical care dates back to 1895 when
X-rays were discovered by the Nobel Laureate Wilhelm Conrad Rontgen [3].
Since then, the conventional radiology (Rx) has been upgraded with the devel-
opment of various other body imaging techniques to diagnose complex neuro-
logical disorders. For instance, the advent of diagnostic imaging tools such as
computed tomography (CT), magnetic resonance imaging (MRI) and nuclear
medicine, has contributed significantly to the diagnoses of neurological diseases
as these tools provide three-dimensional anatomy of the human body. Moreo-
ver, these techniques can help identify various malignancies, which, in turn, as-
sist in determining the required course of action and the right therapeutic ap-
proach.

MRI is considered one of the best imaging techniques for the optimal man-
agement of secondary headaches [4]. The discrimination between primary and
secondary types of headaches becomes difficult and it has been a diagnostic di-
lemma for healthcare professionals. Primary headaches have no underlying or-
ganic disease as its root cause; however, a neurological disorder is the root cause
of secondary headaches. These organic diseases may range from extracranial be-
nign conditions to life-threatening intracranial pathological conditions [5]. A
previous study evaluated the clinical overt incidence like stroke, myocardial in-
farction and death during follow-up [6]. These results were useful in assessing
the growth of disease, knowledge of the disease and understanding the complex
disease development processes. Previous studies conducted by Jindal et al
(2016) and Gao and Jiang (2013) reported both CT and MRI to be effective in
diagnosing major neurological disturbances [7] [8].

MRI findings are used to assess cerebrovascular impairment as well as the
possible cause of a neurological disorder [9]. An understanding of the multifa-
ceted neurobiological changes causing neurological disorders is likely to expand
on account of current advancements in MRI and other imaging modalities.
Moreover, a deep understanding of these techniques may provide further in-

sights for developing new neuroimaging tools [5]. CT scan and MRI are two tra-
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ditional imaging techniques used for identification of neurological disorders.
However, MRI is a more effective technique in comparison with CT scan, given
its advantages of better integration of soft tissues, strengthened contrast en-
hancement, decreased bone artifacts, partial volume effects and direct mul-
ti-planar imaging scan [10]. It has been shown that MRI is useful in detecting
acute onset of the worst headache triggering immediate referral for an intra-
cranial aneurysm [11]. On account of its efficiency and practicality, CT scan
plays an important role in the diagnosis of strokes.

The neurological and physical examination provides detailed clinical history
that assists in making a decision about choosing MRI or CT scan to find the un-
derlying brain pathology. MRI or CT scan helps in allaying the anxiety of pa-
tients and their family members despite the absence of Clinical Warning Crite-
rion (CWC). In case of children and pregnant and child-bearing females, the is-
sue of appropriate radiation dose required for neuroimaging comes to the fore.
Therefore, in many cases, there is a need to balance the use of CT scan and radi-
ation dose. There are limited studies that have evaluated the findings of CT scan
and MRI in patients with neurological complaint mainly headache. Therefore,
the current study aims to evaluate the findings of CT and MRI in examining
neurological disorders in patients with respect to the severity of the neurological

diseases and the increasing popularity of the imaging tools.

2. Materials and Methods
2.1. Study Design

A retrospective observational study was conducted for patients who had under-
gone CT scan or MRI to identify possible neurological disorders in 43 selected
patients who complain of headache, bracket age of 1 to 80 years. The study was
conducted in the time period of 10 months from September 2017 to June 2018.
Ethical approval was acquired from the Faculty of Applied Medical Sciences,
King Abdulaziz University after providing a detailed description of the study

before conducting it.

2.2. Inclusion and Exclusion Criteria

The inclusion criteria for this study were patients with main complaint of head-
ache (otherwise healthy individual), with complete CT or MRI study reports
with good quality images. However, patients with history of neurosurgery or
acute head injury were excluded. Moreover, the patients were eligible if they
were reported with either one of the neurological disorders, and were examined
via either MRI or CT. Patients were excluded on the basis of their age alone.
Likewise, the patients were assessed by an experienced stroke neurologist at ex-

amination.

2.3. Data Collection

The medical records of patients were studied to highlight the occurrence of po-
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tential neurological disturbances such as headache, oligodendroglioma, CNS in-
filtration, hypoxia, weakness, epilepsy and multiple sclerosis. The detailed histo-
ry of patients pertaining to age, gender and reason for examination was also col-

lected. Finally, the findings of CT scan and MRI were evaluated.

2.4. Data Analysis

The data collected were analyzed by using Microsoft Excel software. Descriptive

statistics were used to present the study results.

3. Results

The demographic analysis of the participating patients showed that the number
of male and female patients was almost similar (21 males and 22 females) in the
study. The age group in which the episodes of neurological disorders were found
to be frequent was 21 to 40 years (n = 15). Major reasons for examination of in-
dividuals were found to be: headaches (n = 8), multiple sclerosis (n = 5), and ep-
ilepsy (n = 3) (Table 1).

The evaluation of patient’s records revealed that only a few patients (n = 4)
underwent CT scans; whereas, MRI scan was performed in all patients (Table 2).
Table 3 shows the findings of CT scans and MRI, which shows that MRI was

Table 1. Demographic profile of respondents.

Measure Items Frequency
Male 21
Gender

Female 22

<1 year 1
1 - 20 years 10
Age 21 - 40 years 15
41 - 60 years 14

61 - 80 3

Bilateral optic neuritis and anterior uveitis 1

Brainstem lesions 1

CA right breast 1

Chordoma 1

CNS lymphoma 1

Diabetes mellitus 1

Reason of examination

Epilepsy 3

Global developmental delay 1

Headache 8

Hemorrhagic leukemic CNS infiltration 1

Hydrocephalus 1

Hypoxia 1
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Continued
Intraventricular tumor 1
Kidney evaluation 1
Left MTS 1
Meningoencephalitis 1
Multiple sclerosis 5
Multiple brain meningioma post resection 1
Oligodendroglioma 1
Paracellar mass 1
Weakness 1
Tuberous sclerosis 1
Surgical resection 1
Vasculitis 2
Post posterior fossa tumor resection 1
Residual and the size of the non-operated tumor 1
Post meningioma resection and post 1
evacuation of hematoma
RT upper limb weakness 2
Table 2. Performance of CT and MRI.
Variable Frequency
Yes 4
CT Scan No 39
No scanning 0
Yes 43
MRI No 0
No scanning 0
Table 3. Findings of CT scan and MRI.
Variable Frequency  p-value
CT neuro-navigation 1 0.31
Features of Dandy-Walker malformation 1
CT findings No acute brain insult 4
Left parietal sub-acute infarction 1
Signs of interval worsening with development of 1
acute hydrocephalus
Interval development of irregular enhancing lesion 1 0.00
MRI Findings Agenesis of the corpus callosum 1
Bilateral subcortical, deep white matter, and .

periventricular altered signal intensities
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Continued

Global brain incomplete maturation 1

Third ventricular colloid cyst with no significant
hydrocephalus

Interval development of right mesiotemporal
enhancing focus

Interval reduction in size and enhancement of the
previously seen multiple cortical based low T2 2
signal intensity lesions

Ischemic disease 2
Clival chordoma 1

No enhancing cerebral or cerebellar masses
suggestive of metastasis

No evidence of acute infarction, intra or extra-axial
hemorrhage

Normal MR features of the brain 2

Posterior fossa cystic structure likely representing
of Dandy-Walker malformation

Large heterogeneously enhancing right parafalcine
mass likely representing tumor recurrence

Relative decrease size with associated relative
increased signal intensity of left hippocampus

Right frontal lobe meningioma resection 2
Lissencephaly-pachygyria spectrum 2
Unremarkable MR features of the brain 13

more successful in diagnosing major and most of the neurological issues in pa-
tients; on the other hand, CT scan was able to diagnose successfully only a few
neurological disturbances. MRI findings majorly revealed unremarkable MR
features of the brain (n = 13), followed by interval reduction in size and en-
hancement of the previously seen multiple cortical based low T2 signal intensity
lesions (n = 2), Ischemic disease (n = 2), normal MR features of the brain (n =
2), right frontal lobe meningioma resection (n = 2), and Lissencepha-
ly-pachygyria spectrum (n = 2). The overall findings of the MRI scan were sig-
nificant based on the achieved p-value (0.00) whereas CT scan showed no signi-

ficance based on the achieved p-value (0.31).

4. Discussion

The current study has assessed the detection of a number of neurological distur-
bances in patients with a wide range of symptoms by using CT and MRI as the
imaging techniques. The study findings showed that MRI contributes significantly
to the diagnosis of neurological disturbances in comparison with CT. A similar
study was conducted by Clayton (2016), who used MRI to assess neurological

disorders in patients and showed that men and women suffering from migraine
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demonstrate differences in brain structure and connectivity [12]. Another study
conducted by Liu et al (2011) proved MRI to be very effective in detecting
chronic migraine and neurological dysfunction in affected individuals [13]. Cli-
nicians are likely to face constant confrontations on the issue of importance of
confirming the presence of neurological disorders; however, it is not possible to
justify the presence of severe diseases without any effective and accepted clinical
evidence.

The current study reported detection of multiple sclerosis or epilepsy in the
recruited participants with the help of CT scan and MRI. Such findings have also
been reported by Medvid et al (2015) who suggested that MRI provided better
results during examination of neurological diseases in contrast to other evalua-
tion techniques such as CT scan [14]. Headache has also been reported as one of
the major symptoms of neurological disorders in the current study. These find-
ings are consistent with those obtained from the study conducted by Holle and
Obermann (2013) who diagnosed headache-related disorders using neuroimag-
ing technology [15]. Another study conducted by Nagahama et al (2017) re-
ported remarkable results obtained from the use of MRI during their assessment
of patients suffering from Rasmussen syndrome [16]. Degnan and Levy (2011)
also showed MRI as a better neuroimaging tool [17]. Similarly, the current study
has also found that MRI detected one sided lateralization in majority of the pa-
tients which is considered as another advantage of MRI over CT neuroimaging.

A previous study conducted by Aygun and Bildik (2003) investigated the in-
cidence of intracranial pathology using CT to determine the importance of clin-
ical warning criteria for the prediction of a possible lesion [18]. The results re-
vealed that CT scans revealed possible reasons that might cause headaches.
There was an increase in the rate of detection of positive findings in patients
who met the clinical warning criteria [18]. A recent study conducted by Rai et a/.
(2016) has evaluated the findings of CT and MRI in patients with complaints of
headache [5]. The results showed that these techniques were effective in diag-
nosing pathology of brain parenchyma, sinusitis, chronic suppurative otitis me-
dia, and bone-related pathologies.

Zhang et al. (2015) showed that MRI was significantly more advantageous in
diagnosing multiple cerebral infarcts in middle-aged patients in comparison
with the findings of CT scan [19]. It was shown that MRI findings related to in-
fraction at parietal and frontal areas, thalamus and basal ganglia were signifi-
cantly more effective in the diagnosis of neurological disorders in comparison
with the findings of CT scan. These results were consistent with the results ob-
tained in the current study. Deficit-related symptoms, including aphasia, con-
sciousness disorder and hemiplegia, help in identifying the site of cerebral in-
farction, thereby they provide the basis for initial diagnosis. It has been shown
that findings of CT and MRI are useful in distinguishing pathological tissues
from normal tissues, especially the brain tissues. However, the results of the cur-
rent study have reported that MRI is the most suitable diagnostic imaging tool

that helped neurologists determine the actual cause and condition of neurologi-
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cal diseases. A recent study conducted by Kenteu et a/ (2018) has shown that the
neuroimaging techniques including CT and MRI were effective in detecting tis-
sue perfusion, strokes and vessel patency [20].

It was believed that the current study significantly contributes to the assess-
ment of the effectiveness of both techniques in diagnosing neurological disord-
ers. Improvement in patient outcomes depends on the imaging tool used in the
effective diagnosis and treatment of neurological disorders. The findings of the
current study not only enhance the understanding of pathological processes but
also pave the way towards development of effective treatment strategies for neu-
rological disorders. The current study has demonstrated that these techniques
are effective in the diagnosis and treatment of several neurologic disorders and
that it is impossible to provide specific treatment of strokes without any radio-
logical diagnosis. Visual impairment, based on the present study findings, has
also been reported to be highest as patients experienced from nystagmus, blur-
ring of vision, cortical blindness and hemianopia.

The study did not conduct direct comparison between the findings of MRI
and CT scan, which is a major study limitation. Moreover, the study did not
discuss the preventive strategies adopted by clinicians to provide quality neuro-
logical care to patients. Studies are also required to assess preventive strategies
and practices to be adopted by neurologists to provide quality neurological care

to patients.

5. Conclusion

The current study has evaluated the findings of CT scan and MRI for diagnosing
neurological disturbances. The study findings revealed that unlike CT scan, MRI
was more successful in diagnosing different neurological conditions. Therefore,
this study claims that MRI is an integrated diagnostic approach for assessing and
dragonizing the neurological disorders; this study also serves as a valuable source
for advancing the current neurological understanding of major diseases asso-
ciated with the central nervous system. Therefore, future studies are required to
perform direct comparison between MRI and CT scan to find out which tech-
nique is more effective. Moreover, other advanced imaging techniques should

also be included in this comparison such as nuclear medicine imaging.
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