
Int J Clin Exp Med 2020;13(3):1669-1677
www.ijcem.com /ISSN:1940-5901/IJCEM0104905

Original Article
Compared with CT, MRI can diagnose cerebral infarction 
timely and effectively for MCI patients
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Abstract: Objective: To explore the application value of CT and MRI in diagnosing multiple cerebral infarctions (MCI). 
Methods: In total, 114 MCI patients treated in our hospital were selected. Patients were divided into group A and 
group B randomly, with 57 cases were in each group. After diagnosis by MRI, CT and MRI were performed to detect 
the number, location, shape, size, signal, image characteristics of lesions in two groups. The patients’ satisfaction 
with CT and MRI examination was assessed. Results: The detection rate of infarction was less than 24 hours, total 
detection rate of infarction, the number and area of lesions detected, the total satisfaction rate of the examination, 
and detection rate in the parietal lobe, frontal lobe, cerebellum and basal ganglia in group B were all significantly 
higher than those in group A (all P<0.01). The total satisfaction rate of group B was significantly higher than that 
of group A (P<0.001). The CT scan results showed irregular flake slightly low-density foci in the right ventricular 
paraventricular, and the edges were blurred. MRI+DWI examination showed multiple spots flake with slightly longer 
T1 and slightly longer T2 signal lesions in the right basal ganglia. DWI sequence had clear lesions and restricted 
diffusion. The signal was clearly high. Conclusion: Compared with CT, MRI can diagnose cerebral infarction, both in 
a timely and effective way for MCI patients and shows higher patient satisfaction.
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Introduction

With a change in people’s lifestyle and dietary 
habits, and the acceleration of the aging popu-
lation, the incidence of cerebral infarction has 
been increasing in the elderly, and multiple 
cerebral infarctions (MCI) is the most serious 
form [1]. MCI is a common ischemic cerebro-
vascular disease in commonly found in older 
people. The main feature of MCI is decreased 
blood flow caused by cerebral artery occlusion, 
with two or more ischemic lesions formed in 
brain. MCI frequently occurs in elderly patients 
with poor constitution, hypertension, diabetes 
or atherosclerosis [2, 3]. The development of 
MCI is rapid with no clear clinical manifesta-
tion. If not treated promptly, patients often suf-
fer from limb paralysis and language dysfunc-
tion caused by ischemia [4], for severe cases, 
ischemic dementia and death can be caused 
[5]. MCI has the characteristics of high disabil-
ity and high mortality, and it has a huge impact 

on patients’ life quality and basic safety [6-8]. 
Timely and accurate assessment of location, 
number, size and severity of infarct lesions has 
great significance for later clinical treatment 
and prognosis of MCI patients [9].

With the development of medical imaging, CT 
and magnetic resonance imaging (MRI) have 
been gradually applied to the diagnosis of MCI 
[10, 11]. CT is a commonly used diagnostic 
method for MCI in the clinic. It can identify the 
injured part of the brain and specific lesion site 
in MCI patients, and it has good diagnostic rate 
[9]. However, CT is difficult to detect lesions in 
the cerebellum and brain stem, and the sensi-
tivity to some smaller lesions is also low [12]. 
MRI is a type of tomography, and it is similar to 
a CT scan. They can both show the distribution 
of physical quantities in space. However, MRI 
can resolve cross-sectional images of any posi-
tion, and it is able to perform multi parameter 
imaging [13]. The contrast resolution of images 
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is high, and there is no bone artifact interfer-
ence [14]. Although CT is convenient, it has 
lower sensitivity to small infarction lesions, and 
it has disadvantages to being able to detect 
MCI [15]. MRI examination usually requires 
patients’ cooperation, so there is some limita-
tion [16, 17] in routine screening.

There are numerous studies on the application 
of CT and MRI to MCI patients [18, 19]. However, 
the advantages of the two examination meth-
ods in the clinical assessment of MCI patients 
were not fully explored and need further confir-
mation. In this study, the characteristics of 
these two methods in diagnosing MCI patients 
is analyzed and the satisfaction of MCI patients 
after CT and MRI is investigated to further ana-
lyze the application value of the two method in 
MCI patients. We aimed to provide references 
for MCI treatment in later stages.

Materials and methods

General information

In total, 114 patients with MCI that were treat-
ed in our hospital were selected. Patients were 
divided into group A and group B randomly, with 
57 cases were in each group. In group A, the 
time to diagnosis of infarction was 0.4-43 
hours, and the mean infarction time was 
6.31±1.24 hours. In group B, the time to diag-
nosis of infarction was 0.3-40 hours, and the 
mean infarction time was (6.37±1.49) hours. 

Inclusion and exclusion criteria

Inclusion criteria: Patients were diagnosed with 
MCI [20] according to the American Heart Ass- 
ociation/American Stroke Association Diagn- 
ostic Criteria for Cerebrovascular Diseases and 
confirmed by diffusion-weighted imaging (DWI); 
The main clinical features were aphasia, sud-
den hemiplegia, feebleness, central facial 
paralysis, paroxysmal verbal incompetence, 
amaurosis fugax and unilateral limb numbness; 
Patients were aged over 60 years old. This 
study was approved by Ethics Committee of our 
hospital. Both subjects and their families were 
informed, and all patients signed an informed 
consent. 

Exclusion criteria: Patients with combined sev- 
ere heart, liver and kidney diseases; intracrani-
al infection, intracranial tumor, cerebral hemor-

rhage, etc., or an allergy history of iodine prepa-
rations; a history of pacemaker installation; 
patients with previous family history of mental 
illness and unconscious, were excluded.

Methods

CT examination: SIEMENS Sensation 64 spiral 
CT scanner (Siemens Medical Systems, Erlan- 
gen, Germany) was used to perform craniocere-
bral scan of A group. Iodine allergy testing was 
performed, and corresponding interpretation 
was made to improve examination compliance. 
Before scanning, water-soluble iodinated con-
trast agent was injected into the blood stream, 
to show unclear lesions. Patient’s jewelry was 
removed, and cross-sectional scan was con-
ducted. The patient was placed in a supine 
position, with the head straight. The median 
sagittal plane of the head is resting parallel to 
the long axis of the body, and the OML was per-
pendicular to the bed. On this basis, scanning 
upward from canthomeatal line to the top of 
head. When scanning the fossae cranial, the 
supraorbitomeatal line was taken as the basis. 
Matrix: 512×512; Layer spacing: 8 mm; layer 
thickness: 8 mm. Routine bone window and 
brain window radiographs were observed, and 
a plain scan was conducted. Scanning intensity 
was adjusted and determined according to the 
observed results. Coronal scan: The patient 
was placed in a supine position, with his man-
dible extending forward. The OML was parallel 
to the long axis of the bed. Scanning was per-
formed after lateral positioning. The baseline of 
localization scanning was from the posterior 
clinoid process to the anterior clinoid process. 
Layer spacing was 1-3 mm, and layer thickness 
was 1-3 mm. Scanning was enhanced, to show 
the pituitary gland.

MRI examination: Siemens 1.5 T nuclear mag-
netic resonance (Siemens Medical Systems, 
Erlangen, Germany) was used to examine pa- 
tients of B group. The patient was placed in a 
supine position, and the long axis of the body 
was consistent with the long axis of bed. The 
coil and the median sagittal plane of the head 
were perpendicular to the bed surface. The top 
stitch of patients was placed in the center of 
the coil transverse axis, and a cushion was 
placed under the patient’s head, and patient’s 
head was fixed. Routine axial scan was per-
formed, and a sagittal scan and a coronal scan 
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were performed if necessary. Scanning sequ- 
ence: T1WI, T2WI, DWI, FLAIR; Matrix: 256*256; 
layer thickness: 3-5 mm. If individual lesions 
needed to be reconfirmed, enhanced scanning 
was performed. A bolus of 0.2 mg/kg of 
Gd-DTPA was administered intravenously. If 
meningeal lesions did not appear during the 
axial scan, enhanced scanning was also need-
ed. If lesions occurred near the ventricles, DWI 
was performed.

The scanned images were evaluated and ana-
lyzed by two experienced radiologists in our 
hospital. The parameters of lesions were evalu-
ated according to document standard of 
Paciaroni et al. [21].

Outcome measures: The cases with an infarc-
tion time that was less than 24 hours, within 
24-72 hours, and more than 72 hours were 
recorded separately. The total detection rate of 
infarction, the number of lesions, the area of 
lesions, and examination results of cerebral 
infarction location (including parietal lobe, fron-
tal lobe, cerebellum, periventricle, thalamus 
and basal ganglia) were compared between 
both groups. A self-made questionnaire in our 
hospital on satisfaction of imaging examination 
was filled out by the patients’ famliy. High satis-
faction was 3 points, satisfaction was 2 points, 
general satisfaction was 1 point, and dissatis-
faction was 0 points. Total Satisfaction Rate = 
(Very satisfactory + satisfaction + general sat-
isfaction)/Total Number of Cases × 100%.

Statistical methods

SPSS19.0 (IBM Corp, Armonk, NY, USA) was 
used for statistical analysis. GraphPad Prism 7 
was used to draw the data in pictures. Me- 
asurement data were expressed as mean ± 
standard deviation (x ± sd), and t test of inde-
pendent samples was used for comparison of 
data between groups. Counting data were 
expressed as cases/percentage [n (%)], and 
Chi-square test was used for comparison 
between groups. When P<0.05, the difference 
was statistically significant.

Results

General information of the two groups

There was no significant difference in general 
data before the scans (P>0.05) between group 

A and group B, including gender, age, body 
mass index (BMI), smoking history, drinking his-
tory, diabetes mellitus, pathogenesis of cere-
bral infarction, clinical symptoms, infarction 
time, fasting blood glucose, homocysteine 
(HCY), serum calcium (SC), triglyceride (TG), 
high density lipoprotein (HDL), low density lipo-
protein (LDL), total bilirubin (TBIL), etc. (Table 
1).

Lesion detection rate of the two groups

In group A, 5 cases (8.77%) had infarction 
detection times of less than 24 hours, 13 cases 
(22.81%) with detected infarction time between 
24-72 hours, and 12 cases (21.05%) with det- 
ected infarction time of more than 72 hours. 
The total detection rate was 52.63%. In group 
B, 19 cases (33.33%) had infarction t detection 
time of less than 24 hours, 18 cases (31.58%) 
with detected infarction time between 24-72 
hours, and 14 cases (24.56%) with infarction 
detection time of more than 72 hours. The total 
detection rate was 89.47%. The detection rate 
of infarction time was less than 24 hours in 
group B, which was significantly shorter than 
group A (X2=18.810, P<0.001). The total detec-
tion rate of infarction in group B was significant-
ly better than group A (X2=18.810, P<0.001) 
(Table 2).

Lesions number, area of lesions and time from 
attack to examination between the two groups

The detected number of lesions in group B was 
significantly greater than group A (t=20.590, 
P<0.001); the area of lesions in group B was 
significantly larger than group A (t=15.120, 
P<0.001) (Table 3 and Figure 1).

Examination rate and scanning characteris-
tics of cerebral infarction positions in the two 
groups

In group A, 13 cases (22.81%) were in the pari-
etal lobe, 25 cases (43.86%) were in the pari-
etal lobe, 15 cases (26.32%) in the cerebellum, 
14 cases (24.56%) around the periventricle, 10 
cases (17.54%) in the thalamus and 15 cases 
(26.32%) in the basal ganglia were detected. In 
group B, 31 cases (54.39%) were in the parietal 
lobe, 49 cases (85.96%) in the parietal lobe, 43 
cases (75.44%) in the cerebellum, 15 cases 
(26.32%) around the periventricle, 13 cases 
(22.81%) in the thalamus and 26 cases 
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(45.61%) in the basal ganglia were detected. 
The detection rates within the parietal lobe, 

MRI+DWI examination showed multiple spots 
with flake slightly longer T1 and slightly longer 

Table 1. General information [n (%)]/(x ± sd)
Category Group A (n=57) Group B (n=57) t/X2 value P value
Gender 0.878 0.349
    Male 27 (47.37) 32 (56.14)
    Female 30 (52.63) 25 (43.86)
Age 66.19±7.53 67.87±5.47 1.363 0.176
BMI (kg/m2) 22.37±2.87 22.59±2.19 0.460 0.646
History of smoking 0.576 0.448
    Yes 22 (38.60) 26 (45.61)
    No 35 (61.40) 31 (54.39)
Drinking history 0.141 0.708
    Yes 29 (50.88) 31 (54.39)
    No 28 (49.12) 26 (45.61)
Diabetes 0.592 0.442
    Yes 24 (42.11) 20 (35.09)
    No 33 (57.89) 37 (64.91)
Coronary heart disease 0.101 0.751
    Yes 25 (43.86) 23 (54.39)
    No 32 (56.14) 26 (45.61)
Causes of cerebral infarction 0.980 0.322
    Traumatic brain injury 11 (19.30) 9 (15.79)
    Hypertension 20 (35.09) 16 (28.07)
    Atherosclerosis 26 (45.61) 32 (56.14)
Clinical symptoms 0.419 0.981
    Hemiplegia 19 (33.33) 16 (28.07)
    Language disability 6 (10.53) 7 (12.28)
    Disorder of consciousness 13 (22.81) 14 (24.56)
    Smart barrier 10 (17.54) 11 (19.30)
    Pseudobulbar paralysis 9 (15.79) 9 (15.79)
Infarct time (h) 6.31±1.24 6.37±1.49 0.234 0.816
Fasting blood glucose (mmol/L) 6.01±0.23 5.94±0.18 1.810 0.073
HCY (µmol/L) 15.91±6.37 16.61±5.83 0.612 0.542
SC (mmol/L) 2.28±0.18 2.24±0.13 1.360 0.177
TG (mmol/L) 1.73±1.43 1.81±1.66 0.276 0.783
HDL (mmol/L) 1.21±0.39 1.17±0.39 0.548 0.585
LDL (mmol/L) 2.96±1.08 3.10±0.95 0.735 0.464
TBIL (µmol/L) 11.62±6.18 12.03±7.41 0.321 0.749

Table 2. Comparison of CT and MRI results of positive cases 
of infarcts in patients with different onset time [n (%)]

Group
Infarct time Total detection 

rate<24 h 24-72 h >72 h
Group A (n=57) 5 (8.77) 13 (22.81) 12 (21.05) 30 (52.63)
Group B (n=57) 19 (33.33) 18 (31.58) 14 (24.56) 51 (89.47)
X2 value 10.340 1.108 0.199 18.810
P value 0.001 0.293 0.655 <0.001

frontal lobe, cerebellum and basal 
ganglia in group B were significant-
ly higher than group A (X2=11.990, 
P<0.001; X2=22.180, P<0.001; X2 

=27.520, P<0.001; X2=4.609, P= 
0.032) (Table 4). The head plain CT 
scan showed irregular flake slightly 
low-density foci in the right ventric-
ular paraventricular, and the edges 
were blurred (Figure 2). Cranial 
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T2 signal lesions in the right basal ganglia. 
T2FLAIR sequence showed slightly hyperinten-
sity, and DWI sequence showed clear lesions 
and restricted diffusion. The signal was clearly 
high (Figure 3).

Total satisfaction rate of the two groups

In group A, 21 (36.84%) patients were very sat-
isfied, 18 (31.58%) patients were satisfied, 10 
(17.54%) patients were generally satisfied, 8 
(14.04%) patients were unsatisfied, and the 

Table 3. Number of lesions, area of lesions, onset of disease to examination time (
_
x ± sd)

Group Number of lesions (a) Area of lesion (mm) Disease onset to examination time (d)
Group A (n=57) 1.03±0.24 7.86±1.45 1.86±1.29
Group B (n=57) 2.21±0.36 12.29±1.67 0.59±0.21
t 20.590 15.120 4.170
P <0.001 <0.001 <0.001

Table 4. Comparison of the results of examination rates of cerebral infarction in the two groups [n 
(%)]
Group Parietal lobe Frontal lobe Cerebellum Paraventricular Thalamus Basal ganglia
Group A (n=57) 13 (22.81) 25 (43.86) 15 (26.32) 14 (24.56) 10 (17.54) 15 (26.32)
Group B (n=57) 31 (54.39) 49 (85.96) 43 (75.44) 15 (26.32) 13 (22.81) 26 (45.61)
X2 value 11.990 22.180 27.520 0.046 0.490 4.609
P value <0.001 <0.001 <0.001 0.830 0.484 0.032

Figure 1. Lesions number, area of lesions and time from attack to examination between the two groups. Compari-
son of lesion number between the two groups (A); Comparison of lesion area between the two groups (B); Remarks: 
compared with group A, ****P<0.001.

Figure 2. Characteristics of head CT scanning. The 
head plain CT scan showed irregular flake slightly 
low-density foci indicated by the white arrow in right 
ventricular paraventricular, and the edges were 
blurred, suggesting cerebral infarction.
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total satisfaction rate was 85.96%. In group B, 
25 (43.86%) patients were very satisfied, 20 
(35.09%) patients were satisfied, 10 (17.54%) 
patients were generally satisfied, 2 (3.51%) 
were unsatisfied, and the total satisfaction rate 
was 96.49%. The total satisfaction rate of 
group B was significantly higher than group A 
(X2=3.946, P=0.047) (Table 5).

Discussion

MCI is a common cerebrovascular disease 
found in the elderly. Patients with mild illness 
may have various degrees of language and sen-
sory dysfunctions. Patients with severe cases 
may have dementia or paralysis, and the 
patients’ quality of life can be seriously affect-
ed [22]. If we can make timely and accurate 
assessment on the location and size of infarc-
tion lesion, there will be great benefits in the 

abnormal signals, and infarction lesions are 
generally distributed in basal ganglia [30]. MRI 
is highly sensitive to subtle differences in 
infarcted tissue, and it can clearly show the 
changes of interstitial edema [31]. In our study, 
the CT scans of MCI patients showed irregular 
flaky low density foci, and the edges were 
blurred; MRI scans showed multiple spots flake 
slightly longer T1 and slightly longer T2 signal 
lesions, and T2FLAIR sequence showed slight 
hyperintensity, and DWI sequence lesions were 
clearly diffused and showed high signal inten-
sity. This was consistent with the scanning 
characteristics of previous MCI patients [32]. 
By comparing the detection rate of the two 
methods, the detection rate of infarction at 
<24 hours in group B was significantly better 
than in group A (P<0.01), and the total detec-
tion rate of infarction in group B was significant-

Figure 3. Characteristics of head MRI+DWI scan. Cranial MRI+DWI exami-
nation showed multiple spots flake slightly longer T1 (A) and slightly longer 
T2 signal lesions (B) in the right basal ganglia, suggesting ischemic brain 
infarction. The T2FLAIR sequence showed slightly hyperintensity indicated 
by the white arrow (C), and DWI sequence had clear lesion and restricted 
diffusion indicated by the white arrow (D).

follow-up treatment [23]. Th- 
erefore, early diagnosis is par-
ticularly important for MCI 
patients.

At present, MRI and CT are 
used to check for MCI [24, 25]. 
CT examination is mainly 
based on the different absorp-
tion values of X-ray in human 
tissue. The infarction lesions of 
MCI patients show low density 
patches generally. The bound-
aries are not clear, and the 
diameters are mostly between 
5-10 mm [26]. Results of CT 
scan are mostly negative in the 
acute phase of 24 hours [27]. 
Seven days after attack, if the 
infarction diameter is less than 
10 mm, it is also difficult to be 
detected with CT scan. In gen-
eral, cystic encephalomalacia 
lesions formed after 3 weeks 
of onset can be seen in CT 
scan, and they show low den-
sity images similar to CSF [28]. 
Because of the small changes 
in brain tissue with lesions in 
early stages, CT scanning is 
difficult use to detect lesions 
clearly, and it may affect early 
treatment strategies, and may 
even lead to erroneous diagno-
sis [29]. T1 and T2 of MRI 
images in MCI patients show 
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Table 5. Comparison of total satisfaction rate between the two groups [n (%)]
Group Very satisfied satisfaction General Not satisfied Total satisfaction rate
Group A (n=57) 21 (36.84) 18 (31.58) 10 (17.54) 8 (14.04) 49 (85.96)
Group B (n=57) 25 (43.86) 20 (35.09) 10 (17.54) 2 (3.51) 55 (96.49)
X2 value - - - - 3.946
P value - - - - 0.047

ly better than in group A. These results indicat-
ed that the clinical value of MRI in diagnosing 
MCI is better, and it can diagnose early MCI in 
patients. In He et al. [33] studies, MRI has good 
resolution in MCI diagnosis, and it can detect 
lesions better in the early stages. Zhang et al. 
[34] studies showed that the detection rate of 
MRI for middle-aged MCI patients was 95.87%, 
while the detection rate of CT scan was only 
56.88%. In our study, the detection rate of CT 
scan for infarcts was 52.63%, and the detec-
tion rate of MRI was 89.47%. Our results were 
similar to previous studies. This is probably 
because cranial bone structure does not affect 
MRI examination, and the multi position tomo-
graphic images can be collected without mov-
ing body position. Therefore, MRI examination 
has good detection rate for infarction lesions. 
In addition, it was also found that the detected 
number and area of lesions in group B were sig-
nificantly better than in group A; the time from 
attack to examination in group B was signifi-
cantly less than in group A; the detection rate in 
the parietal lobe, frontal lobe, cerebellum and 
basal ganglia in group B was significantly better 
than in group A. MRI can show infarct lesions of 
MCI patients more comprehensively, and it can 
test lesions earlier and more accurately than 
CT scan. In the study of Cao et al. [35], MRI was 
used to diagnose suspicious lacunar infarction, 
and DWI detected early lesions, and the results 
are similar to our study. Maybe because MRI 
has higher resolution on soft tissue density, 
and it can clearly visualize the posterior fossa, 
more infarction lesion area can be quantified. 
Through the survey of patients’ satisfaction, 
the overall satisfaction rate of group B was sig-
nificantly higher than group A. This indicated 
that MRI examination was more appreciated by 
patients with MCI, and MRI improved patients’ 
satisfaction.

Our study confirmed the application value of 
MRI in patients with MCI, but there are still 
some shortcomings. We did not observe the 
image characteristic of hemadostenosis, vas-

cular occlusion and vascular plaque morpholo-
gy, so it had limitations. This study needs to be 
supplemented in future research, to provide 
further evidence for this result.

In conclusion, compared with CT, MRI examina-
tion can reflect cerebral infarction status in a 
timely and effective manner in MCI patients, 
which can improve the patient’s satisfaction 
with the examination, and has certain clinical 
advantages.
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