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ABSTRACT

Objective To evaluate the risk of delayed cerebral ischemia(DCl) after aneurysmal subarachnoid
hemorrhage (aSAH) noninvasively based on the hemodynamic parameters of computational fluid
dynamics (CFD) technology. Methods From January 2020 to March 2021, patients with ruptured
intracranial aneurysms diagnosed by the CT angiography (CTA) and confirmed by Digital Subtracted
Angiography(DSA) or surgery were enrolled in Nanjing First Hospital affiliated to Nanjing Medical
University. Collect clinical, preoperative and postoperative imaging examination information of
patients. Perform post-processing analysis original images of patients on CTA, establish a personalized
vascular model and calculate the preoperative and postoperative pressure, wall shear stress (WSS),
pressure ratio(PR), and WSS ratio(WSSR) of the tumor carrying vessel. All patients enrolled were
evaluated for the occurrence of delayed cerebral ischemia through follow-up imaging and clinical
physical examination, and then were divided into delayed cerebral ischemia group and non-delayed
cerebral ischemia group accordingly. Analyze the differences between the two sets of data and their
correlation with delayed cerebral ischemia. Results A total of 51 patients were enrolled, including 15
patients (29.4%) in the delayed cerebral ischemia group. The delayed cerebral ischemia group had
higher systolic blood pressure at admission (170.87 + 20.28 vs 158.19 + 28.06, P=0.037), Pressurefter
(19735.10 + 8609.18 vs 14606.06 + 11260.28, P=0.010), and PR (1.58 + 1.01 vs 1.37 + 2.12, P=0.012)
compared to the non-delayed cerebral ischemia group. The results of univariate analysis showed
no statistically significant differences in hemodynamic parameters, while the results of multivariate
analysis showed Pressurepefore (OR=1,95% Cl: 0.999-1, P=0.017), Pressureaser (OR=1.001, 95% Cl:
1-1.001, P=0.007), WSSpefore(OR=1.096, 95% Cl: 1.002-1.198, P=0.045), and WSS;ter (OR=0.888, 95%
Cl: 0.806-0.979, P=0.017) had statistically significant impacts on delayed cerebral ischemia. The
area under the ROC curve of the combined parameters(Pressurepeforex Pressuresfier. WSSpefore and
WSSatter) for predicting DCI was 0.794 (sensitivity was 73.33%, specificity was 86.11%). Conclusion The
hemodynamic changes of aSAH are related to the occurrence of DCI.

Keywords: Aneurysmal Subarachnoid Hemorrhage; Delayed Cerebral Ischemia; Computer Fluid
Mechanics; Pressure; Wall Shear Stress; CT Angiography
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1.4 aSAHEDCIZHHR)E aSAH/SEDCIEigaSAHGEREIHCTER
MRIZET A &SR, BHMREMRRASIRNEE, SERERF
REEAR, MESIREENAMMA S ENEE, RIGKRKE
B AR A M HEZTHAERRIR, BXFIFELRSHIINEERIRR
HitnRRA SR HEINE TR, AR HEEEEMD3IRI2
#TaSAHEDCl, ERAIHEKRSEMELSENERT, @il
FREAMEIR, RIEMIAER S ADCILEFTLDCIA, EL
1.5 GEitEA%E RASPSS 250 # TR E DT, TETS
BEYEIIEERT, DRTERMEFFALERT. ESH
HHEERR AR REBAMIIEARRE, FESSTHNEER
FHAE ELE R AMann-Whitney UL, 7 RT 246K A
RAKRKHFisherkgHatQle, BIYIDHRA 7 ElogisticsE)3
Do LIP<0.05HEREFHITFE N,

o

B1A-B1F 559 o) o8 sk PUBE T f 1B i 5 3R M i it 3B 0 5 TR LA ARCRT K AECT
FH R AR SR LA BIEAEM; EHIBNZRERERESK, VIBTH
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