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.is study aimed to investigate the differential diagnosis value of routine magnetic resonance imaging (MRI) and magnetic
resonance diffusion-weighted imaging (DWI) in hyperacute intracranial hemorrhage (HICH) and hyperacute cerebral infarction
(HCI). Fifty-five patients with HICH were set as group A, and 55 patients with HCI were selected as group B. All the patients
underwent routine MRI and DWI examinations. .e morphological distribution and signal characteristics (low, high, or mixed)
of the lesions in the two groups were recorded. .e diagnostic accuracy, sensitivity, and specificity of routine MRI and DWI were
compared for distinguishing HICH and HCI..e results suggested that the lesions in patients with HICHwere mainly manifested
as mixed signals (40 cases), while those in patients with HCI showed high signals (48 cases). HICH occurred in the basal ganglia in
44 cases, in the brain stem in 6 cases, in the cerebellum in 4 cases, in the cerebral cortex in 0 cases, and in the corpus callosum in 1
case. HCI occurred in the basal ganglia area, brain stem, cerebellum, cerebral cortex, and corpus callosum in 5, 3, 35, 12, and 0
cases, respectively. .e diagnostic accuracy, specificity, and sensitivity of DWI for HICH and HCI were significantly higher than
those of routine MRI (P< 0.05). It was indicated that compared with routine MRI, DWI was more effective in the diagnosis of
HICH and HCI, with clearer and more accurate images and better diagnostic performance.

1. Introduction

Stroke, also known as a cerebrovascular accident, is an acute
cerebrovascular disease. It is a group of diseases that cause
brain tissue damage due to sudden rupture of blood vessels
in the brain or the inability of blood to flow into the brain
due to vascular obstruction, including ischemic and hem-
orrhagic stroke [1–3]. Statistically, the incidence of ischemic
stroke is higher than that of hemorrhagic stroke, accounting
for about 65% of all strokes [4, 5]. Stroke occurs in people
more than 40 years old, more men than women; in severe
cases, it can cause death. Stroke can also be divided into
intracranial hemorrhage and cerebral infarction, of which
cerebral infarction is caused by cerebral thrombosis, ath-
erosclerosis, cardioembolic embolism, etc. .ese result in
the sudden interruption of blood flow in the cerebral blood
vessels, causing local brain tissue necrosis and thereby

forming symptoms of neurological deficits. Intracerebral
hemorrhage is caused by the spontaneous rupture and
hemorrhage of cerebral blood vessels, which causes the
blood in vessels to overflow into the parenchymal cells of the
brain, resulting in necrosis and swelling of the patient’s brain
tissue [6, 7]. Clinically, intracerebral hemorrhage and ce-
rebral infarction that occur within 6 hours are called hy-
peracute intracranial hemorrhage (HICH) and hyperacute
cerebral infarction (HCI). However, there are obvious dif-
ferences between the two, and the treatment options are also
completely different [8]. .erefore, the accurate identifica-
tion of HICH and HCI within 3–6 hours of onset has a great
influence on the effectiveness of treatment for patients.

In recent years, with the rapid development of medical
imaging technology, various imaging methods can not only
indicate morphological changes in brain tissue but also
provide information on cerebral blood flow andmetabolism,
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playing an important role in early diagnosis and treatment
[9–12]. Computerized tomography (CT) utilizes precise and
accurate X-ray beams, gamma rays, ultrasonic waves, etc.,
together with highly sensitive detectors, to scan a certain part
of the human body one plane by one plane. It has the
characteristics of fast scanning and clear images. It is often
used in the clinical diagnosis of stroke, but with low sen-
sitivity [13, 14]. Magnetic resonance imaging (MRI) canmap
the internal structure of an object according to the different
attenuation of the released energy in different structural
environments inside the material as well as the emitted
electromagnetic waves detected in a gradient magnetic field.
Taking advantage of the high resolution, multi-parameters,
and so on, it has also been gradually applied to the clinical
diagnosis of stroke, but there are certain limitations as well
[15–17]. Diffusion-weighted imaging (DWI), as a new MRI
method, is different from traditional T1-weighted imaging
(T1WI) and T2-weighted imaging (T2WI). It can describe
the diffusion process of molecules (especially water mole-
cules) in biological tissues through specific MRI sequences
and software to generate images from the resulting data
[18, 19]. At present, most of the studies on the diagnosis by
DWI are aimed at the symptoms of cerebral infarction, and
the diagnostic effect of cerebral hemorrhage is not com-
pletely clear.

To sum up, imaging techniques are common to diagnose
stroke, but there are differences in the application effects of
various imaging techniques to a certain extent. It is necessary
to choose the most reliable examination method. .us, 55
patients with HICH were included in group A, while 55
patients with HCI were included in group B. Routine MRI
and DWI examinations were performed on all the patients,
and the pathological diagnosis results were used as the gold
standards. .e diagnostic accuracy, sensitivity, and speci-
ficity of routine MRI and DWI for HICH and HCI were
calculated to innovatively explore the diagnostic perfor-
mance of different MRI imaging techniques for HICH and
HCI.

2. Materials and Methods

2.1. Research Objects. Fifty-five patients with HICH and 55
patients with HCI were chosen as the research objects, as
they were admitted to the hospital from October 2020 to
December 2021. .e 55 cases with HICH were included in
group A, and the 55 cases with HCI were in group B. .is
study had been approved by the ethics committee of the
hospital, and all patients participated voluntarily and signed
informed consent forms.

Inclusion criteria: if the patients could offer complete
basic information, had no contraindications to MRI ex-
amination, signed the informed consent, and were older
than 20 years old.

Exclusion criteria: if the patients were complicated with
mental illness, complicated with heart, liver, and kidney
dysfunction, or complicated with diseases of the blood
system. Patients had poor compliance in examinations, or
they withdrew from the project due to personal reasons.

2.2. Imaging Methods. .e patients were examined with a
fiber-optic superconducting 1.5 T magnetic resonance in-
strument. Scanning parameters for routine MRI and DWI
(coronal T1WI, coronal T2WI, and fluid-attenuated inver-
sion recovery (FLAIR)) are listed in Table 1.

2.3. Image Processing. .e obtained images under routine
MRI and DWI were read by two senior radiologists using a
double-blind method. After the image data were sent to the
General Electric workstation, the hematoma or infarction
locations were selected in the original window for image
correction. .e apparent diffusion coefficient (ADC) maps
were obtained after processing, and the ADC values of the
lesions of HICH and HCI were measured. With
0.8×10−3mm2 taken as the boundary, there were two in-
tervals of 0.4–0.8×10−3mm2 and 0.8–1.2×10−3mm2.

2.4. Observation Indicators. .e general data of the patients
(male to female ratio, average age, average height, average
weight, proportion of high blood pressure, proportion of
diabetes, and proportion of smoking history) were recorded.
.e images of patients with HICH and HCI were compared,
and the morphological distribution and the low, high, or
mixed signal characteristics of the lesions were also recor-
ded. .e diagnostic accuracy, sensitivity, and specificity of
routine MRI and DWI for HICH and HCI were calculated
with pathological diagnosis results as the gold standards..e
ADC values of patients with HICH and HCI were compared
as well.

2.5. Statistical Methods. .e SPSS 19.0 statistical software
was used for data processing. Measurement data were
expressed as mean± standard deviation (± S), while enu-
meration data were expressed as percentage (%). One-way
analysis of variance was adopted for the pairwise compar-
isons of the indicators of patients between group A and
group B. .e difference was statistically significant at
P< 0.05.

3. Results

3.1. Comparison of General Data. Figure 1 showed the
comparison of the patients’ general data between the two
groups. .e ratio of male to female, the average age, the
average height, the average weight, the proportion of high
blood pressure, the proportion of diabetes, and the pro-
portion of smoking history in group A were all not sig-
nificantly different from those in group B (P> 0.05).

3.2. Imaging of Patients with HICH and HCI. Figure 2 dis-
plays the images of a patient with HICH. .ere was oxy-
genated hemoglobin in the right lateral ventricle, which had
a slight effect on the MRI signal. T1WI showed a low signal,
T2WI showed a high signal, but the T2WI signal was un-
even. .e images of a patient with HCI were presented in
Figure 3. .e lesion was shown with an obvious high signal,
together with the strip-shaped high signal shadow inside.
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3.3. Signal Comparison of Lesions. In Figure 4, the signals of
the lesions in patients were compared between the two
groups. .e lesions in patients with HICH were dominated
by mixed signals. 40 cases were shown under DWI (72.73%)
and 21 cases were under routine MRI (38.18%); the dif-
ference was considered to be statistically significant
(P< 0.05). .e lesions in patients with HCI were mainly
shown as high signals, among which 48 cases were shown
under DWI, accounting for 87.27%. 30 cases were shown by

routine MRI, which accounted for 54.55%, and the differ-
ence was also of statistical significance (P< 0.05).

3.4. Comparison of ADCValues. .e ADC values of the two
groups of patients were compared in Figure 5..ere were 12
patients in group A whose ADC value was in the range of
0.4–0.8×10−3mm2, and 43 patients whose ADC value was
0.8–1.2×10−3mm2. In group B, the ADC value of

Table 1: Imaging scan parameters.

Parameters Routine MRI T2WI T1WI FLAIR
Slice thickness 1.5mm 5mm 1.2mm 1.2mm
Slice spacing 5mm 1.5mm 4mm 4mm
Matrix 256× 256 256×185 256×185 256×185
Field of view 150× 220mm 220× 220mm 220× 220mm 220× 220mm
Time of echo/time of repetition 580ms/35ms 660ms/40ms 660ms/40ms 660ms/40ms
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Figure 1: Comparison of the general data of patients in the two groups. (a) .e comparison of gender; (b) age, height, and weight
comparison; (c) proportion of high blood pressure, diabetes, and smoking history comparison.

(a) (b) (c) (d) (e)

Figure 2: Imaging data of a patient with HICH. (a–e): T1WI, T2WI, pressurized-water T2WI, DWI, and FLAIR, respectively.
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0.4–0.8×10−3mm2 was found in 43 cases and that of
0.8–1.2×10−3mm2 was found in 16 cases. .ere was a
statistically significant difference in ADC value between
group A and group B (P< 0.05).

3.5. Comparison of Imaging Examination Performance.
Figure 6 displays the comparison of the diagnostic accuracy,
sensitivity, and specificity between the two groups as well as
between routine MRI and DWI. For diagnosing HICH by
routine MRI, the accuracy was 73.12%, the sensitivity was
79.66%, and the specificity was 65.37%. .e diagnostic ac-
curacy, sensitivity, and specificity of DWI were 96.33%,
92.65%, and 85.15%, respectively. For HCI, the diagnostic
accuracy of routine MRI was 65.81%, the diagnostic sensi-
tivity was 81.45%, and the diagnostic specificity was 70.32%.
.e diagnostic accuracy, sensitivity, and specificity of DWI
for HCI were 97.14%, 90.74%, and 82.45%, respectively. .e
accuracy, specificity, and sensitivity of DWI for diagnosing
both HICH and HCI were significantly higher than those of
routine MRI, showing statistically significant differences
(P< 0.05).

3.6. Comparison of the Lesion Locations in the DWI
Examination. Figure 7 shows the comparison of lesion
locations in the two groups in the DWI examination. In
DWI examination, HICH occurred in the basal ganglia,

(a) (b) (c) (d) (e)

Figure 3: Imaging data of a patient with HCI. (a–e): T1WI, T2WI, pressurized-water T2WI, DWI, and FLAIR, respectively.
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Figure 4: Comparison of the signals of the lesions in the two groups of patients. (a–c) showed the comparison of low signal, high signal, and
mixed signal, respectively. ∗Compared with the corresponding signal under DWI, P< 0.05; #compared with that in group B P< 0.05.
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Figure 5: Comparison of ADC values between the two groups of
patients. 1 stood for 0.4–0.8×10−3mm2, and 2 meant
0.8–1.2×10−3mm2. ∗Compared with the data of group A P< 0.05.
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brain stem, cerebellum, cerebral cortex, and corpus callosum
in 44, 6, 4, 0, and 1 cases, respectively. HCI occurred in those
locations in 5 cases, 3 cases, 35 cases, 12 cases, and 0 cases,
respectively.

4. Discussion

Stroke is a common clinical disorder of cerebral blood
circulation, generally divided into cerebral infarction and
intracerebral hemorrhage. If the diseases occur within
6 hours, it is called the hyperacute phase [20, 21]. Clinically,
the optimal treatment time for stroke is 3–6 hours, in which
the best prognosis can be achieved for patients. However,
because the clinical manifestations of cerebral infarction and
intracerebral hemorrhage are similar, the treatment options

are different. It is necessary to seek an efficient and high-
precision method to distinguish HICH from HCI [22]. .e
commonly used clinical examination methods are CT and
MRI techniques, but the diagnostic sensitivity of both CT
and routine MRI is not high. It is prone to missing and
misdiagnosing some cases, which will lead to delay and
aggravation of the patients’ condition [23, 24]. Different
from the traditional MRI technology, DWI can use the pulse
sequence sensitive to the diffusion movement to detect the
diffusion motion state of water molecules in the tissue and
then express it in MRI images. .erefore, 55 patients with
HICH and 55 patients with HCI, admitted to the hospital
from October 2020 to December 2021, were included as the
research objects. .e patients with HICH and HCI were in
group A and group B, respectively, and all of them expe-
rienced routine MRI and DWI examinations. First, the
general data of the patients in two groups were compared,
and it was known that the ratio of males to females, the
average age, the average height, the average weight, the
proportion of high blood pressure, the proportion of dia-
betes, and the proportion of smoking history in group A
were not remarkably different from those in group B
(P> 0.05). Such a result provided a feasibility for subsequent
analyses, and the results would be reliable [25].

From the images, the oxygenated hemoglobin was ob-
served in the right lateral ventricle of patients with HICH.
.e low signal was shown on T1WI and the high signal on
T2WI, but the signal on T2WI was uneven. .e lesion in
HCI patients showed obvious high signal with strip-shaped
high signal shadow insides. It was indicated that the signal
levels of HICH and HCI were different in MRI images
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Figure 6: Comparison of the diagnostic accuracy, sensitivity, and specificity of the two groups by routine MRI and DWI. (a) Comparison of
the accuracy; (b) the sensitivity; (c) the specificity. ∗Compared with the data under DWI, P< 0.05.
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Figure 7: Comparison of lesion locations in the DWI examination
between two groups. 1–5 represented the basal ganglia, brainstem,
cerebellum, cerebral cortex, and corpus callosum, respectively.
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[26, 27]. .e quantitative data showed that the lesions in
patients with HICH were dominated by mixed signals (40
cases), while those in patients with HCI were dominated by
high signals (48 cases). .ese were consistent with what the
above images presented, further confirming that there were
significant differences in the signal of lesions. In terms of
lesion location, 44 HICH cases had their lesion in the basal
ganglia, 6 cases in the brain stem, 4 cases in the cerebellum, 0
cases in the cerebral cortex, and 1 case in the corpus cal-
losum. .ere were 5, 3, 35, 12, and 0 HCI cases that had
lesions in the basal ganglia, the brain stem, the cerebellum,
the cerebral cortex, and the corpus callosum, respectively.
.us, it could be concluded that HICH mostly occurred in
the basal ganglia region, while HCI occurred in the cere-
bellum and cerebral cortex mostly, showing the very distinct
difference between the two [28].

In addition, the performances of routine MRI and DWI
were also compared in the detection of HICH and HCI. For
HICH, there were 40 cases of mixed signal under DWI,
accounting for 72.73%; and 21 cases of mixed signal under
MRI, accounting for 38.18%. .e difference was statistically
significant (P< 0.05). For HCI, 48 cases were observed with
high signal under DWI (87.27%), 30 cases with high signal
under MRI (54.55%), and the difference was of statistical
significance (P< 0.05). .ese indicated that DWI images
had a significant effect on the clearer and more accurate
display of HICH and HCI, showing a high signal of HCI and
a mixed signal of HICH. DWI had a high reference sig-
nificance for the differential diagnosis of the two diseases.
.e diagnostic accuracy, specificity, and sensitivity of DWI
for HICH and HCI were significantly higher than those of
routine MRI, with differences of statistical significance
(P< 0.05)..is was similar to the findings of Zhao et al. [29],
suggesting that DWI could better show the functional and
physiological changes of water molecules in human tissues.
.erefore, DWI was superior to routine MRI in the de-
tection of both the diseases.

5. Conclusion

.e diagnostic value of routine MRI and DWI was discussed
in 55 patients with HICH and 55 patients with HCI. .e
lesions in patients with HICH showed mixed signals mainly,
which were mostly in the basal ganglia. .e lesions in pa-
tients with HCI were represented by high signals and were
mostly in the cerebellum and cerebral cortex. DWI produced
clearer and more accurate images than routine MRI for the
display of HICH and HCI, showing high-signal character-
istics of HCI and mixed-signal characteristics of HICH. .e
diagnostic accuracy, sensitivity, and specificity of DWI were
also higher. However, there were still some unresolved issues
in this research. .e sample size of the patients included was
small and the source was single, and there was also a lack of
long-term data on the prognosis of patients. .e impact of
the DWI examination on the prognosis of patients was not
discussed. .e patient samples would be re-included in the
future for a deeper analysis. In conclusion, the results
provided data reference for the imaging differentiation of
HICH and HCI.
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