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 Abstract 

Background: Acute ischemic stroke is a leading cause of death and 
disability worldwide, and early accurate imaging is critical for timely 
reperfusion therapy. Diffusion-weighted imaging (DWI) has emerged as a 
highly sensitive modality for detecting acute cerebral ischemia, but locally 
relevant evidence from Pakistan remains limited. 
Objective: To evaluate the diagnostic efficacy of DWI in the early 
detection of acute ischemic stroke and to assess the relationship between 
DWI findings, stroke severity, and short-term functional outcome. 
Methods: An observational cross-sectional study was conducted at Lady 
Reading Hospital, Peshawar, over a four-month period. Thirty-eight adults 
(18–80 years) presenting with suspected acute ischemic stroke within 24 
hours of symptom onset were enrolled. All participants underwent MRI 
including T1-weighted, T2-weighted, and DWI sequences with ADC 
mapping within 24 hours of symptom onset. Final diagnosis at discharge 
served as the reference standard. Diagnostic accuracy of DWI was 
calculated, and correlations between DWI lesion size, admission NIH 
Stroke Scale (NIHSS) scores, and discharge modified Rankin Scale (mRS) 
scores were analyzed. 
Results: Of 38 participants, 33 (86.8%) were classified as having acute 
ischemic stroke. DWI identified acute ischemic lesions in 30 of 33 stroke 
patients, yielding a sensitivity of 90.9%, specificity of 80.0%, positive 
predictive value of 96.8%, negative predictive value of 57.1%, and overall 
accuracy of 89.5%. DWI detected significantly more acute lesions than T1-
weighted (48.5%) and T2-weighted (60.6%) imaging (p < 0.01). DWI 
lesion size showed a strong positive correlation with admission NIHSS 
scores (r = 0.64, p = 0.001) and a moderate correlation with discharge 
mRS scores (r = 0.47, p = 0.009). Three clinically confirmed strokes (9.1%) 
were DWI-negative; these cases occurred predominantly among patients 
with lower NIHSS scores, earlier time-to-MRI, and posterior circulation 
involvement. 
Conclusion: DWI is a highly accurate imaging modality for the early 
detection of acute ischemic stroke and demonstrates superior performance 
compared with conventional MRI sequences. DWI lesion burden correlates 
with neurological severity and early functional outcome, supporting its 
prognostic value. However, DWI may be negative in a minority of clinically 
confirmed strokes, particularly in minor and posterior circulation 
presentations, underscoring the need for clinical correlation and, when 
indicated, repeat or supplementary imaging. 
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Introduction: 
Stroke is a major cause of death and disability 
worldwide and places a substantial burden on 
individuals, families, and healthcare systems. 
Ischemic stroke, caused by interruption of 
cerebral blood flow, accounts for approximately 
62–87% of all stroke cases, depending on the 
geographic region [1]. According to the Global 
Burden of Disease (GBD) 2021 database, 
approximately 7.8 million new ischemic stroke 
cases, 3.6 million deaths, and more than 70.4 
million disability-adjusted life years (DALYs) 
were reported globally in 2021. Although age-
standardized incidence and mortality have 
generally declined since 1990, the absolute 
burden continues to increase because of 
population growth and aging, and this trend is 
expected to continue beyond 2030 [2]. 
Ischemic stroke occurs when cerebral blood 
flow is suddenly reduced or interrupted, most 
commonly because of thromboembolic arterial 
occlusion. The resulting lack of oxygen and 
glucose causes energy failure, dysfunction of 
ion pumps, membrane depolarization, calcium 
influx, glutamate excitotoxicity, oxidative stress, 
and ultimately neuronal death in the ischemic 
core [3]. Surrounding the core is the ischemic 
penumbra, an area of dysfunctional but 
potentially viable brain tissue that may be 
salvaged if blood flow is restored rapidly [4]. 
Therefore, early identification of the infarct 
core and potentially salvageable tissue is 
essential for effective treatment. Management 
of acute ischemic stroke has been transformed 
by reperfusion therapies. Intravenous 
recombinant tissue plasminogen activator 
(rtPA; alteplase) has traditionally been used for 
eligible patients presenting within 4.5 hours of 
symptom onset, while endovascular 
thrombectomy (EVT) has become an important 
treatment for large-vessel occlusion strokes and 
may be performed up to 24 hours in 
appropriately selected patients using advanced 
imaging [5]. Because treatment benefit 
decreases with delay, rapid and accurate 
imaging is essential for identifying patients who 
may benefit from reperfusion therapy. 
Non-contrast computed tomography (NCCT) 
remains widely used as the initial imaging 
examination because of its availability and 
speed. However, its sensitivity for early 

ischemic changes is limited, particularly during 
the first hours after symptom onset. Early signs 
such as loss of gray-white matter differentiation 
or a hyperdense artery may be subtle or absent 
[6]. Conventional MRI sequences, including 
T1- and T2-weighted imaging, are also relatively 
insensitive to hyperacute ischemic changes 
because structural tissue changes develop over 
time and may not become clearly detectable 
during the earliest stages [7]. These limitations 
may result in delayed or uncertain diagnosis. 
Diffusion-weighted imaging (DWI) provides a 
more sensitive approach for detecting acute 
cerebral ischemia. DWI measures the 
microscopic movement of water molecules 
within tissue [8]. Following ischemia, failure of 
the sodium-potassium ATPase pump causes 
water to shift from the extracellular to 
intracellular space, producing cytotoxic edema 
and restricting water diffusion [7]. 
Consequently, acute ischemic tissue appears 
hyperintense on DWI and demonstrates 
reduced signal on the apparent diffusion 
coefficient (ADC) map, which provides a 
quantitative measure of water diffusion [8]. 
One of the major advantages of DWI is its 
ability to detect ischemic changes very early 
after arterial occlusion. Experimental studies 
have demonstrated restricted diffusion within 
minutes of ischemia, while clinical studies have 
shown that DWI can detect many acute 
ischemic lesions within approximately 30 
minutes to 2 hours after symptom onset [9,10]. 
ADC measurements further support diagnosis 
by demonstrating reduced diffusion in acute 
ischemic tissue and can provide quantitative 
information regarding lesion severity and 
infarct volume [11]. The diagnostic 
performance of DWI has been demonstrated 
in numerous studies. Early research reported 
detection of approximately 98% of acute 
ischemic lesions with DWI, compared with 
lower detection rates using conventional MRI 
sequences such as FLAIR, T2-weighted, and 
proton-density imaging [12]. More recent 
studies have reported DWI sensitivity of 
approximately 80–96% and specificity of about 
97–99%, although performance varies 
according to lesion size and location, time from 
symptom onset, and MRI field strength [13]. 
Combining DWI with perfusion-weighted 
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imaging (PWI) can provide additional 
information regarding hypoperfused but 
potentially salvageable tissue and may improve 
identification of the ischemic penumbra [14]. 
DWI has an important role in treatment 
planning. In patients with unknown symptom 
onset, particularly those presenting after 
waking with stroke symptoms, the DWI-FLAIR 
mismatch can help identify patients who may 
have experienced stroke within a 
therapeutically relevant time window despite 
an unknown exact onset time [15]. Thus, DWI 
contributes not only to diagnosis but also to 
individualized selection of patients for 
reperfusion treatment. DWI also provides 
prognostic information. Early infarct volume 
measured on DWI has been associated with 
neurological severity, functional outcome at 90 
days, and mortality. Larger lesions generally 
indicate greater neurological impairment and 
poorer clinical outcomes [16]. Lesion location 
is also important; involvement of functionally 
important regions such as the motor cortex, 
internal capsule, brainstem, or language areas 
can produce significant neurological deficits 
even when the overall lesion volume is 
relatively small. ADC measurements may 
additionally provide information about infarct 
evolution and final lesion volume [17]. 
The integration of DWI into stroke imaging 
protocols has improved the detection and 
characterization of acute ischemic lesions and 
supports rapid treatment decisions. MRI-based 
protocols using DWI may facilitate appropriate 
thrombolysis and thrombectomy decisions and 
improve clinical management in specialized 
stroke centers. Evidence from resource-limited 
settings also suggests that DWI can remain 
clinically useful with lower-field-strength MRI 
systems [18]. Despite its high diagnostic value, 
DWI has important limitations. False-negative 
DWI examinations occur in approximately 6–
17% of clinically diagnosed acute ischemic 
strokes, depending on the population and 
timing of imaging [19]. False-negative results 
are particularly associated with very early 
imaging, posterior circulation or brainstem 
infarction, and minor strokes with small 
lesions [20]. Therefore, a negative DWI 
examination should not automatically exclude 

ischemic stroke when clinical findings strongly 
suggest the diagnosis. 
Technical factors also influence DWI quality. 
A 3.0-T MRI system generally provides higher 
signal-to-noise ratio and spatial resolution than 
1.5-T systems, although higher field strength 
may increase susceptibility artifacts, particularly 
in the posterior fossa. The selected b-value also 
affects image quality: higher b-values can 
increase lesion conspicuity but may reduce 
signal-to-noise ratio [21]. Susceptibility artifacts 
and geometric distortion, particularly near the 
skull base and posterior fossa, can therefore 
reduce diagnostic confidence. Newer 
techniques such as multiband simultaneous-
multislice DWI and readout-segmented echo-
planar imaging can reduce acquisition time and 
geometric distortion and may improve image 
quality in challenging anatomical regions [22]. 
 
Methodology 
Research Design 
An observational cross-sectional study design 
was used. 
 
Clinical Setting 
The study was conducted at Lady Reading 
Hospital, Peshawar. 
Sample Size 
The sample size was calculated using the single-
proportion formula at a 95% confidence level 
and 5% margin of error, using an expected 
DWI sensitivity of 97.5% reported. The 
calculated sample size was approximately 38 
participants. 
 
Sampling Technique 
Non-probability sampling was used to recruit 
eligible participants. 
 
Study Duration 
The study was conducted over a period of four 
months. 
 
Selection Criteria 
Inclusion Criteria 
• Adults aged 18–80 years with 
suspected acute ischemic stroke. 
• Patients presenting with symptoms 
such as sudden weakness, speech disturbance, 
or visual problems. 
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• Symptom onset within 24 hours of 
presentation. 
• Patients willing to participate and 
provide informed consent. 
 
Exclusion Criteria 
• Patients with contraindications to 
MRI, such as incompatible pacemakers or 
metallic implants. 
• Patients with brain tumors or other 
neurological conditions that could interfere 
with DWI interpretation. 
• Patients unable to provide informed 
consent because of altered mental status. 
 
Ethical Considerations 
Ethical approval was obtained from the 
relevant Institutional Review Board/Ethics 
Committee. Written informed consent was 
obtained from all participants. Confidentiality 
and anonymity were maintained, and 
participants were informed of their right to 
withdraw at any time without consequences. 
Data were securely stored and used exclusively 
for research purposes. 
 
Data Collection Procedure 
Patients with suspected acute ischemic stroke 
who underwent MRI within 24 hours of 

symptom onset were included. Demographic 
and clinical data, including age, gender, 
hypertension, diabetes, previous stroke history, 
and NIHSS score, were obtained from patient 
interviews and medical records. MRI 
examination included T1-weighted, T2-
weighted, DWI, and ADC sequences. DWI 
findings were assessed for lesion presence, 
location, and size, with hyperintense DWI 
lesions and corresponding ADC reduction 
considered indicative of restricted diffusion. 
Functional status at discharge was assessed 
using the modified Rankin Scale (mRS). 
 
Data Analysis 
Data were analyzed using SPSS version 28. 
Descriptive statistics were used to summarize 
demographic and clinical characteristics. DWI 
diagnostic performance was assessed using 
sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV). 
Chi-square tests were used for categorical 
variables, while t-tests or appropriate 
correlation tests were used for continuous 
variables. Multivariate regression was 
performed to adjust for potential confounders, 
and ROC analysis was used to assess diagnostic 
performance. A p-value <0.05 was considered 
statistically significant. 

 
Result  

Demographic and Clinical Characteristics of the Study Participants (n = 38) 

Characteristic result 

Age, years, mean ± SD 58.8 ± 10.5 

Male sex, n (%) 24 (63.2) 

Female sex, n (%) 14 (36.8) 

Time from symptom onset to MRI, median (IQR), hours 6.2 (4.2–9.1) 

NIHSS score, median (IQR) 6 (3–10) 

Systolic BP, mean ± SD, mmHg 154.6 ± 21.8 

Diastolic BP, mean ± SD, mmHg 91.3 ± 13.2 

Blood glucose, mean ± SD, mg/dL 151.8 ± 52.6 

Hypertension, n (%) 25 (65.8) 

Diabetes mellitus, n (%) 12 (31.6) 
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Hyperlipidemia, n (%) 13 (34.2) 

Previous stroke, n (%) 6 (15.8) 

Heart disease, n (%) 8 (21.1) 

Atrial fibrillation, n (%) 7 (18.4) 

Smoking history, n (%) 11 (28.9) 

Family history of stroke, n (%) 7 (18.4) 

 
Final Clinical Diagnosis and Imaging Findings 

MRI finding N % 

DWI positive 30 90.9 

DWI negative 3 9.1 

T1-weighted abnormality detected 16 48.5 

T2-weighted abnormality detected 20 60.6 

Anterior circulation stroke 24 72.7 

Posterior circulation stroke 9 27.3 

 
Diagnostic Performance of DWI 

Diagnostic Accuracy of DWI for Acute Ischemic Stroke 

Diagnostic parameter Estimate (%) 95% CI 

Sensitivity 90.9 75.7–98.1 

Specificity 80.0 28.4–99.5 

Positive predictive value 96.8 83.3–99.9 

Negative predictive value 57.1 18.4–90.1 

Overall accuracy 89.5 75.2–97.1 

 
Comparison of DWI With Conventional MRI Sequences 
Comparison of Lesion Detection Across MRI Sequences 

MRI sequence Lesions detected, n/N Detection rate (%) Comparison with DWI 

DWI 30/33 90.9 Reference 

T1-weighted 16/33 48.5 p < 0.001 

T2-weighted 20/33 60.6 p = 0.002 
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Characteristics of DWI-Positive and DWI-Negative Ischemic Stroke 
Comparison of DWI-Positive and DWI-Negative Clinically Confirmed Stroke 

Variable 
DWI positive (n = 
30) 

DWI negative (n 
= 3) 

Test statistic p-value 

Age, years, mean ± SD 60.1 ± 10.2 59.3 ± 12.6 t = 0.13 0.898 

NIHSS, median (IQR) 7 (5–11) 3 (2–3) U = 86.0 0.012 

Time-to-MRI, hours, median 
(IQR) 

6.5 (5.0–9.0) 3.2 (2.4–3.8) U = 84.0 0.016 

Discharge mRS, median (IQR) 2 (1–3) 1 (0–2) U = 72.5 0.071 

Posterior circulation, n (%) 7 (23.3) 2 (66.7) Fisher's exact 0.174 

 
 

DWI Findings According to Stroke Severity 
Relationship Between Stroke Severity and DWI Status 

NIHSS category DWI positive DWI negative Total 

NIHSS ≤5 8 (72.7%) 3 (27.3%) 11 

NIHSS >5 22 (100.0%) 0 (0.0%) 22 

Total 30 3 33 

 
Association Between Vascular Risk Factors and DWI Status 

Vascular Risk Factors According to DWI Status Among Confirmed Stroke Cases 

Risk factor DWI positive (n = 30) DWI negative (n = 3) p-value 

Hypertension 20 (66.7%) 2 (66.7%) >0.999 

Diabetes mellitus 10 (33.3%) 1 (33.3%) >0.999 

Hyperlipidemia 10 (33.3%) 1 (33.3%) >0.999 

Previous stroke 4 (13.3%) 1 (33.3%) 0.394 

Heart disease 6 (20.0%) 1 (33.3%) 0.524 

Atrial fibrillation 7 (23.3%) 0 (0.0%) 0.568 

Smoking history 9 (30.0%) 1 (33.3%) >0.999 

 
Correlation Between Lesion Size and Clinical Severity 

Variables Spearman’s correlation coefficient (rₛ) p-value 
Lesion size vs. admission NIHSS score 0.64 <0.001 
Lesion size vs. discharge mRS score 0.47 0.009 
Admission NIHSS vs. discharge mRS score 0.61 <0.001 
Time-to-MRI vs. lesion size −0.13 0.491 
Age vs. discharge mRS score 0.24 0.198 
 
 



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH 

International Peer-Reviewed Research Journal 

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972 

Volume 3 • Issue 5 • September 2026 

https://ijournalar.com  | Hafeez & Khan, 2026 | Page 2535 

Spearman Correlations Between Major Clinical and Imaging Variables 

Variables Spearman rₛ p-value 

Lesion size vs NIHSS 0.64 <0.001 

Lesion size vs discharge mRS 0.47 0.009 

NIHSS vs discharge mRS 0.61 <0.001 

Time-to-MRI vs lesion size −0.13 0.491 

Age vs discharge mRS 0.24 0.198 

 
Lesion Size According to NIHSS Severity 

NIHSS severity 
group 

n 
Lesion diameter, median 

(IQR), mm 
Mann–Whitney U p-value 

NIHSS ≤5 8 11.5 (8.1–18.2) 35 0.003 
NIHSS >5 22 26.4 (18.6–38.0)   

 
Functional Outcome at Discharge 

Clinical and Imaging Characteristics According to Discharge Functional Outcome 

Variable 
Favorable mRS 0–2 (n = 
25) 

Unfavorable mRS 3–5 (n 
= 8) 

p-value 

Age, mean ± SD, years 58.6 ± 10.1 64.1 ± 9.8 0.184 

NIHSS, median (IQR) 5 (3–8) 12 (9–15) <0.001 

Lesion diameter*, median (IQR), 
mm 

17.6 (10.8–26.2) 34.2 (25.0–43.1) 0.006 

Posterior circulation, n (%) 6 (24.0%) 3 (37.5%) 0.657 

 
Exploratory Multivariable Analysis of Stroke Severity 

Multiple Linear Regression Predicting Admission NIHSS Among DWI-Positive Stroke Patients 

Predictor B SE 
Standardized 
β 

t 95% CI for B p-value 

Constant 0.92 2.74 — 0.34 −4.72 to 6.56 0.739 

Lesion diameter, mm 0.17 0.05 0.51 3.40 0.07 to 0.27 0.002 

Age, years 0.04 0.04 0.13 0.95 −0.04 to 0.12 0.351 

Posterior circulation 1.80 1.00 0.24 1.80 −0.26 to 3.86 0.084 

Time-to-MRI, hours 0.09 0.12 0.10 0.75 −0.16 to 0.34 0.460 
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Exploratory Analysis of Predictors of DWI-Negative Stroke 

Potential factor 
DWI-positive 

stroke 
DWI-negative 

stroke 
Statistical finding 

p-
value 

NIHSS ≤5 8/11 (72.7%) 3/11 (27.3%) Fisher’s exact test 0.03 
NIHSS >5 22/22 (100.0%) 0/22 (0.0%) Fisher’s exact test — 
Posterior circulation stroke 7/9 (77.8%) 2/9 (22.2%) OR = 6.57* 0.174 
Anterior circulation stroke 23/24 (95.8%) 1/24 (4.2%) Reference — 
Time-to-MRI, median 
(IQR), hours 

6.5 (5.0–9.0) 3.2 (2.4–3.8) 
Mann–Whitney U = 
84.0 

0.016 

 
Relationship Between Time-to-MRI and DWI Detection 

Variable 
DWI-positive stroke 

(n = 30) 
DWI-negative 
stroke (n = 3) 

Test statistic 
p-

value 

Time-to-MRI, median (IQR), hours 6.5 (5.0–9.0) 3.2 (2.4–3.8) 
Mann–Whitney 

U = 84.0 
0.016 

DWI-negative cases among patients 
scanned ≤6 hours 

 3 cases   

DWI-negative cases among patients 
scanned >6 hours 

 0 cases   

 
Discussion 
The present study evaluated the diagnostic 
performance of diffusion-weighted imaging 
(DWI) for the early detection of acute ischemic 
stroke among patients presenting within 24 
hours of symptom onset. Among 38 
participants, 33 were clinically diagnosed with 
acute ischemic stroke. DWI detected lesions in 
30 of these patients, producing a sensitivity of 
90.9%, specificity of 80.0%, positive predictive 
value (PPV) of 96.8%, negative predictive value 
(NPV) of 57.1%, and overall diagnostic 
accuracy of 89.5%. DWI also demonstrated 
substantially higher lesion detection than T1- 
and T2-weighted imaging, detecting 90.9% of 
confirmed strokes compared with 48.5% and 
60.6%, respectively. In addition, DWI lesion 
size showed a strong positive correlation with 
admission NIHSS and a moderate correlation 
with discharge mRS, supporting its diagnostic 
and prognostic value. 
The sensitivity of 90.9% observed in this study 
is consistent with previous research. Van 
Everdingen et al. reported approximately 98% 
detection of acute ischemic lesions using DWI, 
with substantially better performance than 
conventional MRI sequences [23]. Brunser et 
al. similarly reported approximately 90% 
sensitivity and 97% specificity for DWI in 
emergency stroke assessment [24]. The high 

PPV of 96.8% in the present study also agrees 
with findings by Afridi et al., who reported a 
PPV of approximately 99.8%, indicating that a 
positive DWI finding is highly suggestive of 
acute ischemia [25]. 
The specificity of 80.0% should, however, be 
interpreted cautiously because only five 
participants were classified as non-stroke cases. 
Stroke mimics, including seizures, tumors, and 
inflammatory conditions, may occasionally 
demonstrate restricted diffusion and reduce 
specificity. Farhan et al. also highlighted the 
difficulty of differentiating some stroke mimics 
using DWI alone [26]. Therefore, DWI 
findings should always be interpreted together 
with clinical history, neurological examination, 
and other imaging findings. 
Three clinically confirmed stroke patients were 
DWI-negative, giving a DWI-negative rate of 
9.1%. These cases were associated with lower 
NIHSS scores, earlier MRI examination, and 
greater involvement of the posterior 
circulation. This finding is consistent with 
previous evidence showing that minor strokes, 
very early imaging, and posterior circulation 
infarctions are important causes of false-
negative DWI examinations [27]. Alkhiri et al. 
reported a pooled DWI-negative rate of 
approximately 15.8% and found associations 
with lower NIHSS scores, smaller infarct 



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH 

International Peer-Reviewed Research Journal 

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972 

Volume 3 • Issue 5 • September 2026 

https://ijournalar.com  | Hafeez & Khan, 2026 | Page 2537 

volumes, and posterior circulation stroke [28]. 
Saber-Tehrani et al. also reported a particularly 
high risk of false-negative DWI in early 
posterior circulation stroke, while Mazilu et al. 
described biological, clinical, and technical 
factors contributing to DWI-negative stroke 
[29,30]. 
In the present study, DWI-negative patients 
had a median NIHSS score of 3 compared with 
7 among DWI-positive patients, and all DWI-
negative cases were scanned within six hours of 
symptom onset. Posterior circulation 
involvement was also more frequent among 
DWI-negative patients (66.7% vs. 23.3%). 
Although this difference was not statistically 
significant, probably because of the small 
sample size, it supports the importance of 
considering stroke location, severity, and 
imaging timing when interpreting DWI. A 
negative DWI examination should therefore 
not completely exclude acute ischemic stroke 
when clinical suspicion remains high. Repeat 
MRI or supplementary vascular imaging may be 
appropriate in selected cases. 
DWI also demonstrated significantly greater 
lesion detection than conventional T1- and T2-
weighted sequences, detecting 90.9% of 
confirmed strokes compared with 48.5% and 
60.6%, respectively. This superiority is 
explained by the ability of DWI to detect 
restricted water diffusion associated with 
cytotoxic edema shortly after ischemia, whereas 
conventional structural sequences depend on 
later tissue changes [31]. Fiebach et al. reported 
higher diagnostic accuracy for DWI than CT in 
hyperacute stroke, particularly for small and 
posterior fossa lesions [32]. Barber et al. 
similarly demonstrated that DWI provides 
more accurate estimation of early ischemic 
injury and better agreement with final infarct 
volume than conventional imaging [33]. These 
findings support the important role of DWI in 
acute stroke assessment when MRI is available. 
A strong positive correlation was observed 
between DWI lesion size and admission 
NIHSS score (r = 0.64, p = 0.001), indicating 
that larger ischemic lesions were associated 
with greater neurological impairment. Lesion 
size also demonstrated a moderate positive 
correlation with discharge mRS (r = 0.47, p = 
0.009), suggesting that greater initial infarct 

burden may be associated with poorer short-
term functional status. Multivariable analysis 
further showed that lesion size remained 
independently associated with NIHSS after 
adjustment for age, time-to-MRI, and posterior 
circulation involvement. 
These findings are consistent with previous 
studies demonstrating the prognostic value of 
DWI lesion volume. Thijs et al. reported that 
early DWI lesion volume was an independent 
predictor of functional outcome [34]. Arenillas 
et al. also demonstrated that DWI/PWI lesion 
characteristics were associated with 
neurological deterioration in hyperacute stroke 
[35]. More recently, Wei et al. showed that 
DWI-derived radiomic features combined with 
clinical variables can improve prediction of 
long-term functional outcomes [36]. The 
present findings therefore suggest that even 
simple DWI lesion-size measurements can 
provide useful information regarding acute 
neurological severity and early functional 
outcome. 
No statistically significant association was 
observed between DWI positivity and 
hypertension, diabetes, hyperlipidemia, 
smoking, or previous stroke. These factors are 
established risk factors for developing stroke 
but may not necessarily determine whether an 
acute lesion is visible on DWI. The small 
number of DWI-negative cases also limited the 
statistical power to identify differences between 
subgroups. Atrial fibrillation occurred only 
among DWI-positive patients but did not reach 
statistical significance. This may be related to 
the small sample size and should not be 
interpreted as evidence against the established 
relationship between atrial fibrillation and 
cardioembolic stroke. 
The findings also have implications for acute 
stroke care in Pakistan. Farhan et al. reported 
the usefulness of DWI for acute ischemic 
stroke assessment in a Pakistani clinical setting 
while emphasizing difficulties related to stroke 
mimics [26]. Okorie et al. highlighted the 
potential usefulness of DWI in resource-limited 
environments when MRI protocols are 
optimized for rapid and practical imaging [37]. 
The present findings support the incorporation 
of DWI into acute stroke imaging pathways at 
tertiary hospitals, particularly where 
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thrombolysis and thrombectomy services are 
available. Improving MRI accessibility, staff 
training, and rapid stroke-imaging protocols 
may help reduce diagnostic uncertainty and 
facilitate timely treatment. 
The study has several strengths, including its 
real-world tertiary-care setting, standardized 
MRI assessment, and use of validated clinical 
measures such as NIHSS and mRS. The 
inclusion of both DWI-positive and DWI-
negative cases also allowed assessment of the 
limitations of DWI. However, the small sample 
size and single-center design limit the precision 
and generalizability of the findings. The small 
number of DWI-negative and non-stroke 
participants also reduced the statistical power 
of subgroup comparisons. 
Overall, the findings are broadly consistent 
with previous international research. DWI 
demonstrated high sensitivity, high PPV, and 
substantially greater lesion detection than 
conventional T1- and T2-weighted imaging. 
DWI-negative cases were mainly associated 
with mild neurological deficits, early imaging, 
and posterior circulation involvement, 
consistent with previously reported limitations 
of DWI [27–30]. Furthermore, DWI lesion size 
was significantly associated with both acute 
neurological severity and early functional 
outcome [34–36]. The study therefore provides 
locally relevant evidence supporting the role of 
DWI as an important diagnostic and 
prognostic component of acute ischemic stroke 
imaging while emphasizing that a negative 
DWI result should not independently exclude 
stroke when clinical suspicion remains strong. 
 
Conclusion  
This study demonstrates that diffusion-
weighted imaging (DWI) is a highly valuable 
modality for the early detection and assessment 
of acute ischemic stroke in patients presenting 
within 24 hours of symptom onset. DWI 
showed high diagnostic performance, with a 
sensitivity of 90.9%, specificity of 80.0%, 
positive predictive value of 96.8%, and overall 
accuracy of 89.5%, while detecting substantially 
more acute ischemic lesions than conventional 
T1- and T2-weighted MRI sequences. 
Furthermore, DWI lesion size was significantly 
associated with admission NIHSS and 

discharge mRS scores, highlighting its potential 
prognostic value in assessing stroke severity and 
early functional outcome. However, the 
occurrence of DWI-negative cases, particularly 
among patients with mild deficits, early 
imaging, and posterior circulation involvement, 
emphasizes that a negative DWI result should 
not independently exclude acute ischemic 
stroke. Overall, the findings support the 
incorporation of DWI into acute stroke 
imaging protocols in tertiary care hospitals in 
Pakistan, alongside clinical assessment and 
appropriate supplementary or repeat imaging 
when necessary, to facilitate accurate diagnosis 
and timely management of patients with acute 
ischemic stroke. 
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