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  Abstract 
Objective: To evaluate the diagnostic efficacy of diffusion-weighted imaging 
(DWI) combined with multi-detector spiral CT (MDCT) for early acute cerebral 
infarction (ACI). Methods: The clinical data of 76 patients with suspected ACI 
admitted from March 2024 to March 2026 were retrospectively analyzed. All pa-
tients underwent DWI, MDCT, and digital subtraction angiography (DSA). Taking 
DSA results as the gold standard, the diagnostic accuracy, sensitivity, specificity, 
positive predictive value, and negative predictive value of DWI combined with 
MDCT for ACI were analyzed. Results: The numbers of positive cases diagnosed 
by DSA, MDCT, DWI, and the combined examination were 60, 54, 57, and 61,  
respectively. The accuracy, sensitivity, and negative predictive value of the com-
bined detection were higher than those of single detection (P<0.05). There were no 
significant differences in specificity and positive predictive value among MDCT, 
DWI, and the combined detection (P>0.05). Conclusion: The combination of 
MDCT and DWI has higher accuracy, sensitivity, and negative predictive value 
than a single examination in the diagnosis of early ACI. 
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Acute cerebral infarction (ACI) is a common acute ischemic cerebrovascular disease. It has an acute onset and rapid 
progression. Brain tissues will suffer irreversible damage soon after ischemia and hypoxia. Early and accurate diag-
nosis is the prerequisite to improve patients’ prognosis and reduce the disability and mortality rates [1]. In clinical 
work, the symptoms of early ACI are often atypical, and conventional imaging examinations are prone to missed 
diagnosis and misdiagnosis, which will delay key treatments such as thrombolysis. Multi-detector spiral CT (MDCT) 
features fast scanning speed and simple operation, and can quickly rule out cerebral hemorrhage, so it is the preferred 
method for emergency screening of acute cerebrovascular diseases. However, its sensitivity to early cerebral infarc-
tion is low, and definite lesions are often undetectable within 24 hours after the onset [2]. Based on the movement of 
water molecules, diffusion-weighted imaging (DWI) can detect abnormal signals caused by cytotoxic edema within 
a few minutes after cerebral infarction, and its sensitivity to early lesions is far superior to conventional imaging. 
Nonetheless, DWI has limitations in excluding cerebral hemorrhage and displaying calcified lesions [3]. A single 
examination cannot meet the requirements for accurate diagnosis of ACI, while the combined application of MDCT 
and DWI can complement each other’s advantages and make up for deficiencies. Accordingly, this study explored 
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the application value of DWI combined with MDCT in lesion detection, localization, and qualitative diagnosis of 
early ACI, so as to provide a reliable imaging basis for clinical early diagnosis and treatment. 

1. Materials and Methods 

1.1 General Data 

A retrospective analysis was conducted on the clinical data of 76 patients with suspected ACI who were hospitalized 
from March 2024 to March 2026. The patients were aged 40 to 75 years, with an average age of (61.25±4.63) years, 
including 35 males and 41 females. The body mass index ranged from 19.13 kg/m² to 28.64 kg/m², with an average 
of (23.74±1.37) kg/m². All aspects of this study have adhered to the principles outlined in the Helsinki Declaration. 

1.2 Inclusion and Exclusion Criteria 

Inclusion criteria: Patients with clinically highly suspected acute cerebral infarction; patients with complete clinical 
data. 
Exclusion criteria: Patients with MRI-contraindicated metal implants such as cardiac pacemakers, aneurysm clips, 
neurostimulators, and artificial cochleas; patients with a definite history of cerebral infarction; patients requiring 
immediate emergency rescue. 

1.3 Examination Methods 

1.3.1 MDCT Examination 
A Siemens SOMATOM Definition Flash 128-slice spiral CT scanner was used. The patient was placed in the supine 
position, and an axial cranial plain scan was performed with the orbitomeatal line as the baseline. Scanning parame-
ters: tube voltage 120 kV, automatic tube current (reference 250 mAs), matrix 512×512, slice thickness 5 mm, slice 
interval 5 mm, pitch 0.8. The reconstruction slice thickness was 1.25 mm for detailed observation. All images were 
transmitted to the post-processing workstation after scanning. 

1.3.2 DWI Examination 
A Siemens MAGNETOM Skyra 3.0T superconducting magnetic resonance scanner equipped with a 20-channel head 
coil was adopted. Conventional T1WI, T2WI, FLAIR, and DWI sequences were performed. DWI adopted the single-
shot spin-echo echo-planar (SE-EPI) sequence. Scanning parameters: TR 5000 ms, TE 75 ms, b values of 0 s/mm² 
and 1000 s/mm², slice thickness 5 mm, slice interval 1 mm, matrix 128×128, field of view 230 mm×230. Apparent 
diffusion coefficient (ADC) maps were automatically generated. 

1.3.3 DSA Examination 
A Siemens Artis Zee III digital subtraction angiography (DSA) system was used. Femoral artery puncture and intu-
bation were performed for angiography of bilateral internal carotid arteries and vertebral arteries to identify intracra-
nial artery stenosis, occlusion, and collateral circulation. 

1.3.4 Positive Diagnostic Criteria for ACI 
 DWI: Focal hyperintense signals corresponding to clinical symptoms were observed, with hypointense signals 

on ADC maps. 
 MDCT: Any of the following early ischemic signs was observed: (1) Hyperdense middle cerebral artery sign; 

(2) Obscured lentiform nucleus sign; (3) Insular ribbon sign; (4) Focal cerebral parenchymal hypodensity; (5) 
Disappeared cerebral sulci or ventricular compression. 

 Combined diagnosis: If either DWI or MDCT was positive, the combined result was positive; if both examina-
tions were negative, the combined result was negative. 

1.4 Observation Indicators 

Statistical results of patients’ diagnosis. Analysis on the diagnostic efficacy of MDCT, DWI, and combined exami-
nation for ACI. 

1.5 Statistical Analysis 

SPSS 26.0 statistical software was used for data analysis. Enumeration data were expressed as cases (percentage), 
and measurement data conforming to normal distribution were expressed as mean ± standard deviation. Chi-square 
test and t-test were adopted, respectively. A difference with P<0.05 was considered statistically significant. 
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2. Results 

2.1 Statistical Results of Diagnosis 

The number of positive cases diagnosed by DSA, MDCT, DWI, and combined examination was 60, 54, 57, and 61, 
respectively. 

Table 1. Diagnostic results of patients (n) 

Examination Method  
DSA Check 

Total 
DSA Positive DSA Negative 

MDCT Positive 47 7 54 

 Negative 13 9 22 

DWI Positive 52 5 57 

 Negative 8 11 19 

Combined examination Positive 59 2 61 

 Negative 1 14 15 

Total  60 16 76 

2.2 Analysis on Diagnostic Efficacy of Each Examination Method 

The accuracy, sensitivity, and negative predictive value of the combined examination were higher than those of a 
single examination (P<0.05). There was no significant difference in specificity and positive predictive value among 
MDCT, DWI, and the combined examination (P>0.05). 

Table 2. Diagnostic efficacy of MDCT, DWI and combined examination (n, %) 

Examination Method Accuracy Sensitivity Specificity Positive Predictive Value Negative Predictive 
Value 

MDCT 73.68 (56/76) 78.33 (47/60) 56.25 (9/16) 87.04 (47/54) 40.91 (9/22) 

DWI 82.89 (63/76) 86.67 (52/60) 68.75 (11/16) 91.23 (52/57) 57.89 (11/19) 

Combined examination 96.05 (73/76) 98.33 (59/60) 87.50 (14/16) 96.72 (59/61) 93.33 (14/15) 

F 14.448 11.289 3.832 3.638 10.372 

P 0.001 0.004 0.147 0.162 0.006 

3. Discussion 

Acute cerebral infarction is caused by cerebral vascular occlusion leading to cerebral ischemia and hypoxia. Cerebral 
tissue necrosis occurs within 6 to 72 hours after the onset, accompanied by neurological deficits such as limb weak-
ness and dysarthria. It is more common in middle-aged and elderly people, and closely related to hypertension [4], 
diabetes, and other risk factors. The treatment of AII has a strict time window. Early identification of the location and 
range of infarcts can create opportunities for thrombolysis and thrombectomy, and greatly reduce the disability and 
mortality rates [5]. Therefore, exploring efficient diagnostic schemes is of important clinical significance [6]. 

In this study, 60 cases were diagnosed as positive by DSA, 54 by MDCT, 57 by DWI, and 61 by combined exam-
ination. In the early stage of ACI, only ischemic edema and abnormal diffusion of water molecules occur in brain 
tissues, without obvious organic density changes [7]. MDCT can quickly distinguish hemorrhagic stroke from is-
chemic stroke, which is suitable for emergency screening. However, it has poor display effect on ultra-early small 
infarcts and is prone to missed diagnosis, resulting in low sensitivity and accuracy [8]. DWI can detect the lesions 
caused by early cerebral ischemia effectively, but its results are easily interfered with by cerebral blood perfusion and 
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basic brain lesions [9, 10]. The combination of MDCT and DWI realizes complementary advantages: MDCT com-
pletes overall cranial scanning and excludes interfering lesions, while DWI accurately locates early infarcts and clar-
ifies the range of lesions. The dual detection mode effectively reduces missed diagnosis. 

To sum up, the combination of MDCT and DWI has higher accuracy, sensitivity, and negative predictive value 
than a single examination in the diagnosis of early acute cerebral infarction. 

Ethical Approval 

This retrospective study was approved by the Institutional Ethics Committee of Taihe Hospital, Hubei University of 
Medicine. The requirement for written informed consent was waived by the ethics committee due to the retrospective 
nature of the study, which utilized anonymized clinical data. All procedures were performed in accordance with the 
Declaration of Helsinki. 
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