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ABSTRACT

Managing intracranial aneurysms is a tightrope balancing act for any neurosurgeon, 
especially in low-​ and middle-​ income countries where lack of resources threatens 
an optimal care. A retrospective study was carried out to observe how a CT-​based 
anatomical mapping system influenced the diagnostic accuracy and surgical preci-
sion in managing cerebral aneurysms at a tertiary care center in Karachi, Pakistan. 
Analyzing data from 82 patients showed a female preponderance (65.9%) and a high 
incidence of hypertension in relation to risk factors (82.9%). All patients presented 
with acute hemorrhage and headache. CT localized the aneurysms with precision and 
yielded statistically significant correlations between GCS and aneurysm sites (p = 
0.029) and between types of seizures and aneurysm locations (p = 0.003). Cerebral 
infarction highly correlated with decompressive surgery (p &lt; 0.001). These findings 
further elaborate how the state-​of-​the-​art CT-​based anatomical mapping allows for 
early diagnosis, risk stratification, and targeted surgical intervention.
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1. INTRODUCTION

The clinical management of intracranial aneurysms goes a long way in innovative 
approach changes as to what has happened in recent times with diagnostic imaging 
and minimally invasive surgery. Treatment of ruptured intracranial aneurysms still 
makes it an important neurosurgical emergency as, without treatment, mortality 
ranges up to 50 percent (Deshmukh et. al, 2024). The modernization of protocols 
emphasizes rapid collaboration between neurosurgeons, neuroradiologists, and 
neurocritical care teams for maximum benefit to patients, especially when dealing 
with aneurysms within that critical 72-​hour window for vasospasm prevention 
(Trakolis et.al, 2024).

Endovascular methods have come to the fore as mainstream procedures in case 
of ruptured aneurysms, with randomized study evidence showing that these meth-
ods are safer than clipping. Complexities can only be cured through open surgery 
in the advanced case, where 3D rotational angiography is additionally used for 
intraoperative guidance. Flow-​diverting stents and intrasaccular devices allow for 
target reconstruction of the vessels involved in the aneurysm. It is the emphasis of 
the ARISE I Consensus that centralized care is given in high-​volume centers where 
multidisciplinary teams partakes in integrated microsurgical-​endovascular experience 
for more optimum outcomes (Tjoumakaris et.al, 2024).

These advancements underline the better combination of AI diagnostic systems 
with advanced imaging protocols and personalized surgical strategies to hemispheric 
aspects in intracranial aneurysms. Further studies continue through national radio-
graphic registries and optical coherence tomography in higher refinement towards 
rupture risk stratification and the choice of treatment methods (Adamchic, 2025).

Figure 1. Brain Aneurysm

Figure 1 shows the axial section of an enhanced CT Angiography scan of the 
brain performed at Liaquat National Hospital. The ordinary CT study provides 
cross-​sectional images of the brain vasculature and ventricle as applied to determine 
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