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A study on the value of the
relationship between newly
occurring microinfarctions after
stent-assisted treatment for
unruptured intracranial
aneurysms and systemic
inflammatory immune indices

Yifan Lv', Tao Zhang', Lei Li, Guanda Han, Decai Xu,
Zhiquan Jiang and Jian Li*

Department of Neurosurgery at the First Affiliated Hospital of Bengbu Medical University in Bengbu,
Anhui, China

Background: A paucity of studies has been conducted on the relationship
between new microinfarctions following stent-assisted treatment for unruptured
intracranial aneurysms (UIA) and systemic inflammatory indices (Sll) derived
from complete blood counts (CBC) and clinical outcomes. The objective of this
study was to assess the possible relationship between Sll and the occurrence of
new postoperative infarcts.

Methods: A total of 64 patients who underwent UIA stent-assisted therapy at
the Department of Neurosurgery, First Affiliated Hospital of Bengbu Medical
University, from January 2024 to July 2025 were selected as the study subjects.
Blood tests, systemic inflammatory markers [NMP: (Neutrophil Count* Monocyte
Count), PLR: (Platelet count/Lymphocyte count), SlI: ((Neutrophil Count*Platelet
Count)/Lymphocyte Count)], and cranial MRI-DWI were collected at admission
and on the third day post-surgery. Patients were divided into two groups,
positive and negative, based on the presence of new microinfarctions.

Results: Among the 64 patients included in the study, 24 (37.5%) MRI-DWI reveals
new microinfarcts, while 40 (62.5%) MRI-DWI showed no evidence of new
microinfarcts. A comparative analysis of the third day postoperatively reveals that
white blood cell count, neutrophil count, PLR, and Sl increased, while lymphocyte
count decreased. The neutrophil count, lymphocyte count, PLR, and Sll on the
third day postoperatively were found to be associated with the occurrence of
new microinfarctions. Third-day SII was independently correlated with new
microinfarctions that occurred after UIA stent-assisted therapy.

Conclusion: SIl may serve as a potential indicator of the association between
postoperative inflammatory response and microinfarction events, with elevated
postoperative Sl levels correlating with the occurrence of new microinfarctions
following UIA stenting procedures.

KEYWORDS

unruptured intracranial aneurysm, interventional therapy, newly developed micro
infarcted lesions, systemic immune inflammatory index, inflammation
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1 Introduction

Intracranial aneurysm (IA) is defined as an abnormal pathological
dilation occurring in the wall of intracranial arteries. Clinically, it is
generally classified into two categories: unruptured intracranial
aneurysm (UIA) and ruptured intracranial aneurysm (RIA). Given the
risk of rupture and subsequent hemorrhage associated with
unruptured intracranial aneurysm, it is notable that 85% of
spontaneous subarachnoid hemorrhages (SAH) are caused by
ruptured intracranial aneurysms. Intracranial aneurysm are among
the most devastating neurovascular emergencies. The broad patient
population and high rates of disability and mortality significantly
impact human health and increase family burdens. Consequently, the
majority of patients diagnosed with unruptured intracranial aneurysm
typically undergo clinical treatment (1).

Advances in medical technology have led to the emergence of
stent-assisted coil embolization (SACE) as a significant treatment
modality for unruptured intracranial aneurysms (2-4). Nevertheless,
thrombus-induced infarction remains a prevalent complication
following stent-assisted procedures (5). The majority of postoperative
microinfarctions do not manifest with focal neurological deficits and
are thus classified as silent embolic infarction (SEI) (6-8). Although
most patients with microinfarcts are not afflicted with significant
clinical manifestations, they have been identified as risk factors for
cognitive decline and dementia onset (9-11). The resulting dementia
and cognitive impairment can have deleterious effects on families,
communities, and healthcare systems worldwide (12, 13). In recent
years, the application of antiplatelet drugs and related genetic testing,
thromboelastography testing, and other methods has been found to
have predictive value for asymptomatic embolism (14-18), however,
the findings of contemporary research are inconclusive, and there is
an absence of effective indicators capable of accurately predicting the
occurrence of asymptomatic embolism. The systemic immune-
inflammatory index [SII: ((Neutrophil Count*Platelet Count)/
Lymphocyte Count)], a marker of inflammation, has been found to
correlate with the prognosis and onset of cardiovascular diseases,
metabolic disorders, and stroke. Its simplicity in acquisition and
potential reduction in patient healthcare costs have contributed to its
(19-21). However, in the
cerebrovascular disease research, particularly concerning its

growing recognition domain of
association with new microinfarctions following stent-assisted
embolization of unruptured intracranial aneurysms, there is a paucity
of documented reports. Therefore, the objective of this study is to
investigate the correlation between postoperative SII levels and the
occurrence of new microinfarctions through retrospective analysis,
thereby evaluating its potential value as a predictive biomarker and
providing preliminary evidence for subsequent research.

2 Subjects and methods
2.1 Study subjects

A retrospective, consecutive cohort study was conducted on
patients with unruptured intracranial aneurysms who underwent stent-
assisted treatment in the Interventional Neurosurgery Department at
the First Affiliated Hospital of Bengbu Medical University between
January 2024 and July 2025. The inclusion criteria were as follows: (1)
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patients who signed the relevant informed consent form; (2) patients
diagnosed with intracranial aneurysms via digital subtraction
angiography (DSA) who required stent placement during endovascular
embolization; (3) patients who underwent cranial magnetic resonance
imaging (MRI-DWI) and had their relevant laboratory parameters
collected and tested at admission and on the third day postoperatively.
Exclusion criteria: (1) Patients diagnosed with acute cerebral infarction
based on preoperative examinations; (2) patients with a history of organ
hemorrhage within the past 3 months; (3) patients with severe liver,
renal, or pulmonary dysfunction, or other contraindications for
endovascular treatment; (4) Patients who developed acute thrombosis
or aneurysm rupture during surgery; (5) Patients with a history of
craniotomy for aneurysm clipping surgery; (6) Patients with Moyamoya
disease (MMD) or cerebrovascular malformation (CVM) at the same
time; (7) Patients with incomplete clinical records.

2.1.1 General information

A retrospective collection of baseline information has been
conducted for all patients undergoing stent-assisted treatment for
unruptured intracranial aneurysms. The following factors were
considered in the study: age, gender, medical history (hypertension,
diabetes, cerebral infarction, coronary heart disease), smoking status
(continuous smoking or >6 months annually or >1 cigarette daily),
alcohol consumption (>1 episode monthly) (22), aneurysm location,
and selected treatment stents (Pipeline, Atlas, Enterprise, LEO).

2.1.2 Preoperative medication

All patients with unruptured intracranial aneurysms should initiate
routine dual antiplatelet therapy 5 days prior to surgery and continue
this regimen postoperatively (23). In the event that genetic testing for
clopidogrel reveals drug resistance, the patient should be transitioned
to ticagrelor (90 mg twice daily) (24). During surgery, the initiation of
initial anticoagulation with heparin (100 U/kg) should be administered
immediately following the placement of the intermediate catheter. This
is to be followed by maintenance therapy at half the initial dose,
administered hourly, until the conclusion of the procedure. Ticagrelor,
a potential alternative to clopidogrel, is an antiplatelet agent with a low
rate of resistance. It has been demonstrated to be as effective and safe
as clopidogrel in treating SACE in patients with unruptured intracranial
aneurysms (25). It is important to note that this study did not routinely
perform preoperative platelet function testing.

2.1.3 Laboratory and imaging tests

Blood samples were collected from all enrolled patients upon
admission and on the third day postoperatively. The following tests
were performed: white blood cell count, neutrophil count, lymphocyte
count, monocyte count, eosinophil count, basophil count, red blood
cell count, red blood cell distribution width, platelet count, mean
platelet volume, platelet percentage, systemic immune-inflammatory
index (SII), platelet-lymphocyte ratio (PLR), neutrophil and monocyte
productand(NMP), preoperative and postoperative cranial magnetic
resonance imaging (MRI) with diffusion-weighted imaging (DWTI).
SII: (Neutrophil count x platelet count) + lymphocyte count.

2.1.4 Prognosis assessment

Clinical Definition of New Microembolic Lesions Following UIA
Stent-Assisted Therapy: According to the TOAST (Trial of Org 10,172 in
Acute Stroke Treatment) classification, microembolic lesions are
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defined as high-signal regions on diffusion-weighted imaging (DWI)
with a diameter of 15 mm or less (22). Two experienced neurosurgeons
and radiologists conducted the study by reviewing all preoperative and
postoperative MRI-DWI images to determine if new microembolic
lesions occurred. The patients were divided into two groups: negative
and positive. The positive group was defined as patients who had no
new infarcts on preoperative imaging but showed high signal intensity
on MRI-DWT on the third postoperative day. The negative group had
no new infarcts on preoperative or postoperative imaging.

2.2 Statistical methods

Statistical analysis of the data and graphing were performed using
SPSS (version 27.0) and GraphPad Prism (version 10.0) software. For
continuous data, the mean + standard deviation (mean + SD) was
used if the distribution was normal: otherwise, the median (M) and
interquartile range (IQR, i.e., P25-P75) were used. Count data were
presented as frequency (n) and proportion (%). Depending on the
data type and distribution characteristics, intergroup comparisons
were performed using independent samples ¢-tests, Mann—-Whitney
U tests (nonparametric rank sum tests), or Fisher’s exact probability
tests. Variables with statistically significant differences (p < 0.05)
underwent univariate and multivariate logistic regression analyses.
Stepwise regression was used for variable selection, and odds ratios
(OR), 95% confidence intervals (CI), and p values were calculated to
identify relevant risk factors. A p-value of less than 0.05 was used as
the criterion for determining statistical significance.

3 Results
3.1 Baseline characteristics of patients

Eighty-three patients who underwent stent-assisted embolization
for unruptured intracranial aneurysms were selected based on the
inclusion criteria. After applying the exclusion criteria, 19 patients
were excluded, leaving 64 patients for the final analysis. The screening
process is shown in Figure 1. Baseline clinical characteristics are
shown in Table 1. Of the 64 patients, 24 (37.5%) had positive imaging
findings and 40 (62.5%) had negative findings. The MRI-DWI (+)
group had higher postoperative white blood cell and neutrophil
counts, as well as higher PLR and SII, than the MRI-DWI (—) group.
These differences were statistically significant (p < 0.05). However, the
MRI-DWI (+) group had lower postoperative lymphocyte counts than
the MRI-DWTI (—) group, and these differences were also statistically
significant (p < 0.05) (see Tables 1-3).

3.2 Logistic regression analysis of relevant
influencing factors

Variables that showed statistically significant differences in
Tables 1-3 were included in the univariate logistic regression analysis.
The results of the analysis showed that: Postoperative neutrophil count
(p = 0.010), postoperative lymphocyte count (p < 0.001), postoperative
PLR (p < 0.001), and postoperative SII (p < 0.001) were statistically
significant. Variables with p < 0.05 in the univariate analysis were
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83 patients met the inclusion criteria.

1. Intraoperative aneurysm
rupture (2 cases);

2. Incomplete clinical data
(11 cases);

3. Concurrent severe
comorbidities (6 cases).

A

Y

64 patients were ultimately included.

!
| !

MRI-DWI(-) MRI-DWI(+)
40cases 24cases

FIGURE 1
Screening process.

included in the multivariate analysis. Variable selection was performed
using stepwise regression. The findings of this study suggest that
postoperative SII is an independent factor influencing
microembolization following stent-assisted repair of unruptured

intracranial aneurysms (p < 0.05) (see Table 4).

3.3 ROC curve analysis of the correlation
between different indicators and
new-onset microinfarction following
stent-assisted embolization of unruptured
intracranial aneurysms

The diagnostic specificity of SII was assessed by plotting its ROC
curve and comparing it with postoperative neutrophil count,
postoperative lymphocyte count, postoperative NMP, and
postoperative PLR. The findings indicated that the SII effectively
predicted new microinfarction following stent-assisted treatment for
unruptured intracranial aneurysms, with an area under the curve
(AUC) of 0.879 [95% confidence interval (CI): 0.793-0.965,
P <0.0001]. The optimal cutoff value for the SII was determined to
be 1086.147, with sensitivity and specificity values of 83.3 and 87.5%,
respectively. SII exhibited superior predictive accuracy for post-
operative new-onset microinfarction in comparison to post-operative
neutrophil count (AUC 0.879 vs. 0.741, p = 0.008), as well as post-
operative lymphocyte count (AUC 0.879 vs. 0.827, p=0.329).
Additionally, SIIT demonstrated comparable predictive accuracy for
postoperative PLR (AUC 0.879 vs. 0.847, p = 0.412). Postoperative
NMP demonstrated no substantial predictive capacity for new-onset
microinfarction following stent-assisted treatment of unruptured
intracranial aneurysms (AUC 0.632, p = 0.0782) (Figure 2; Table 5).

4 Clinical cases

The following brief descriptions of cases of postoperative
microembolic infarction are based on clinical treatment and imaging
data, as shown in Figures 3, 4.
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TABLE 1 Comparison of baseline clinical characteristics of patients.

Project

MRI-DWI (-) 40 cases

MRI-DWI (+) 24 cases

10.3389/fneur.2025.1679467

Imaging examination

Statistic value

Age 58.48 +12.51 62.96 +9.17 t=-1.525 0.132
Gender ¥ =2.560 0.110

Men 12 (30.00) 12 (50.00)

Female 28 (70.00) 12 (50.00)
Smoking 5 (12.50) 5(20.83) ¥ =0284 0.594
Drinking alcohol 3(7.50) 3(12.50) 27+ =0.049 0.825
Hypertension 26 (65.00) 18 (75.00) 1 =10.698 0.403
Diabetes 5(12.50) 5(20.83) ¥ =0284 0.594
Coronary heart disease 1(2.50) 1(4.17) ¥ =0.138 0.711
Cerebral infarction 13 (32.50) 12 (50.00) 7 =1.930 0.165
Treatment stent selection 7 =3.491 0.386

Pipeline 22 (55.00) 12 (50.00)

Atlas 8(20.00) 9 (37.50)

EP2 8(20.00) 3 (12.50)

LEO 2 (5.00) 0 (0.00)
Location of aneurysm ¥ =4.454 0.486

ICA 10 (25.00) 8(33.33)

MCA 2 (5.00) 3 (12.50)

ACOA 3 (7.50) 0(0.00)

PCOA 6 (15.00) 3 (12.50)

ICAC6 14 (35.00) 9 (37.50)

VA 5(12.50) 1(4.17)

ICA, Internal Carotid Artery; MCA, Middle Cerebral Artery; ACOA, Anterior Communicating Artery; PCOA, Posterior Communicating Artery; ICAC6, Ophthalmic Artery; VA, vertebral

artery.

5 Discussion

The present study found that among patients undergoing
endovascular treatment for unruptured intracranial aneurysms, the
incidence of new microinfarcts postoperatively was 37.5%. The
overwhelming majority of cases (95.8%) were characterized by the
presence of new asymptomatic microembolic lesions, with only 4.2%
of cases demonstrating associated neurological deficits. This finding
is consistent with the study by Park et al. (26). Although most patients
with microinfarcts are not afflicted with significant clinical
manifestations, they may increase the risk of long-term ischemic
stroke, vascular cognitive impairment, and neuropsychological
dysfunction as a specific type of ischemic brain injury. Microinfarcts
have been identified as a risk factor for cognitive decline and dementia
(11,27, 28).

The study primarily obtained patients admission and
postoperative hematological laboratory data, as blood biomarkers are
widely used for disease prediction and are readily available and cost-
effective in most medical institutions, thereby guiding disease
diagnosis and monitoring prognosis. A significant proportion of
biomarkers are classified as inflammatory markers. Inflammation
plays a pivotal role in the pathophysiology preceding and following
infarction. Abnormal immune responses that result in inflammatory
changes to the vascular wall form the basis of atherosclerotic plaques,
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which are a precursor to ischemic stroke (29). Inflammatory response
is a common reaction to any local tissue injury. It is widely accepted
that hemodynamic stress functions as the primary catalyst for the
initiation of inflammatory processes within the arterial wall. These
processes are initiated by the infiltration of various inflammatory cells,
including monocytes, neutrophils, and lymphocytes. These cells
undergo further differentiation, synthesize inflammatory cytokines
and immunoglobulins, and activate the complement system.
Furthermore, vascular inflammation results in altered endothelial
function, disruption of the internal elastic lamina and collagen matrix,
and activation and proliferation of vascular endothelial cells. This, in
turn, has been shown to promote oxidative stress, cell adhesion, and
intraluminal thrombosis (30). At present, the role of complete blood
cell counts in predicting the prognosis of patients with new-onset
myocardial infarction and cerebral infarction is often underestimated
by clinicians and patients alike. Moreover, there remains a paucity of
effective blood biomarkers for prognostic assessment. In comparison
with single markers, composite inflammation indices that incorporate
multiple indicators are believed to provide a more comprehensive
view of inflammation.

A number of studies have indicated that neutrophils and
monocytes function as mediators of innate immunity and
inflammatory responses, while lymphocytes are implicated in adaptive
immune responses (31-33). Neutrophils and monocytes are typically
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TABLE 2 Comparison of preoperative baseline clinical characteristics (complete blood count, inflammatory markers).

Project Imaging examination
MRI-DWI (-) 40 MRI-DWI (+) 24 Statistic value
cases cases

Laboratory Tests
Complete Blood Count
White Blood Cell Count x10°/L 6.04 (5.21,7.14) 5.83 (5.23,7.30) Z=-0.173 0.862
Monocyte Count x10°/L 0.41 (0.32, 0.60) 0.37 (0.28, 0.41) Z=-1728 0.084
Lymphocyte Count x10°/L 1.81 (1.42, 2.06) 2.00 (1.50, 2.48) Z=-1.359 0.174
Neutrophil Count x10°/L 3.38 (2.62, 4.16) 3.34(2.91, 4.46) Z =-0.506 0.613
Eosinophil Count x10°/L 0.15 (0.10, 0.23) 0.13 (0.08, 0.16) Z=-0.937 0.349
Basophil Count x10°/L 0.01 (0.00, 0.02) 0.01 (0.00, 0.02) Z=-0.888 0.375
Red Blood Cell Count x10'%/L 427 £0.43 4.23£0.38 t=0.347 0.730
Red Blood Cell Distribution Width-CV (%) 12.81 +0.42 12.93 +£0.87 t=-0.628 0.535
Platelet Count x10°/L 213.00 (198.50, 245.50) 217.50 (190.00, 234.25) Z =—-0.458 0.647
Mean Platelet Volume (fL) 10.55 (10.10, 11.03) 10.45 (9.78, 11.45) Z =-0.104 0.917
Platelet Volume Index (mL/L) 0.22 +£0.04 0.25 +0.06 t=-1.749 0.085
Inflammatory factors

NMP 1.42 (0.91, 2.15) 1.20 (0.90, 1.71) Z =—-0.945 0.345

PLR 121.29 (102.71, 171.99) 112.54 (87.40, 128.68) Z=-1.588 0.112

SIT 451.28 (358.62, 554.32) 379.83 (321.81, 479.84) Z=-1.209 0.227

SII, Systemic immune-inflammatory index; PLR, platelet-lymphocyte ratio; NMP, neutrophil and monocyte productand.

TABLE 3 Comparison of postoperative baseline clinical characteristics (complete blood count, inflammatory markers).

Project

Imaging examination

Statistic value

Laboratory Tests

MRI-DWI (=) 40 cases

MRI-DWI (+) 24 cases

Complete blood count

White Blood Cell Count (10°/L) 6.98 (6.18, 9.37) 9.08 (7.63, 10.80) Z=-2212 0.027
Monocyte Count x10°/L 0.52 (0.43, 0.70) 0.63 (0.43, 0.68) Z=-0.139 0.890
Lymphocyte Count x10°/L 1.69 (1.33, 2.03) 1.02 (0.84, 1.39) Z=-4348 <0.001
Neutrophil Count x10°/L 4.86 (3.50, 6.75) 7.15 (5.88, 7.87) Z=-3203 0.001
Eosinophil Count x10°/L 0.07 (0.02, 0.18) 0.03 (0.01, 0.18) Z=-0.703 0.482
Basophil Count x10°/L 0.00 (0.00, 0.01) 0.01 (0.00, 0.02) Z =-0.606 0.544
Red Blood Cell Count x10'%/L 3.98 £0.44 3.93+0.52 t=0.428 0.670
Red Blood Cell Distribution
Width-CV (%) 13.13 £ 0.76 12.93 £ 0.80 t=0.996 0.323
Platelet Count x10°/L 205.50 (176.75, 220.75) 237.50 (185.50, 243.75) Z=-1221 0.222
Mean Platelet Volume (fL) 10.25(9.90, 10.73) 10.250(9.50, 11.35) Z=-0215 0.830
Platelet Volume Index (ml/L) 0.22 £ 0.05 0.22 £ 0.05 t=-0.153 0.879
Inflammatory factors

NMP 2.72 (1.61, 4.89) 4.01 (2.53, 4.95) Z=-1.755 0.079

PLR 118.95 (98.73, 160.98) 201.00 (166.43, 245.70) 7 =—4.889 <0.001

SIT 605.09 (422.36, 895.43) 1390.81 (1143.62, 1751.98) Z=-5.440 <0.001

SII, Systemic immune-inflammatory index; PLR, platelet-lymphocyte ratio; NMP, neutrophil and monocyte productand.
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TABLE 4 Logistic regression analysis of correlated factors for postoperative microembolization in stent-assisted repair of unruptured intracranial
aneurysms.

Variables Univariate analysis Multivariate analysis
S.E V4 P OR (95% S.E V4 P OR (95%
Cl) Cl)
Postoperative white 1.201
0.183 0.097 1.885 0.059
blood cell count (0.993 ~ 1.452)
Postoperative 1.399
0.336 0.130 2.577 0.010
neutrophil count (1.084 ~ 1.807)
Postoperative 0.074 0.297
—2.609 0.774 -3.370 <0.001 —1.213 0.908 —1.336 0.181
lymphocyte count (0.016 ~ 0.336) (0.050 ~ 1.761)
1.026
Postoperative PLR 0.026 0.007 3.661 <0.001
(1.012 ~ 1.040)
1.003 1.003
Postoperative SII 0.003 0.001 3.872 <0.001 0.003 0.001 2.947 0.003
(1.002 ~ 1.005) (1.001 ~ 1.004)

SII, Systemic immune-inflammatory index; PLR, platelet-lymphocyte ratio; NMP, neutrophil and monocyte productand.

regarded as deleterious, whereas lymphocytes are predominantly
considered to have a protective effect on outcomes following

myocardial infarction (34). Neutrophils have been shown to play a
pivotal role in the inflammatory response of atherosclerosis by
08 secreting substantial amounts of inflammatory mediators, such as
IL-1, IL-6, TNF-a, and oxygen free radicals. These pro-inflammatory
and destructive mediators promote cellular damage, damage to the
06 extracellular matrix and blood-brain barrier, and ultimately lead to

secondary brain injury (32, 33). Lymphocytes have been identified as

the primary neuroprotective immune modulators, exhibiting the

sensitivity

04 capacity to inhibit various inflammatory pathways and to reduce the

____Postoperative neutrophil

count. activation and recruitment of both resident and invading immune
____Postoperative lymphocyte

count cells (35). However, lymphocytes have been shown to generate specific
— Postoperative Sl . . 1 1 .

02 - refrenca lina immune responses against oxidized low-density lipoprotein (ox-LDL)
and to be activated and differentiated into Th1 cells, which secrete
large amounts of pro-inflammatory cytokines such as interleukin-2

%0 02 04 py" 08 0 (IL-2). Interleukin-3 (IL-3), tumor necrosis factor-o (TNF-at), and

e interferon-y have been identified as key factors that activate
1 - specificity .
macrophages, endothelial cells, and vascular smooth muscle cells,
10 thereby exacerbating local inflammation and promoting the

progression of atherosclerosis (35, 36). Moreover, platelets have been
demonstrated to modulate hemostasis, thrombosis, and inflammation
(37). The activation and adhesion of platelets on damaged
endothelium, as well as platelet-leukocyte interactions, are important
pathophysiological processes in thrombotic inflammation that can
lead to cerebral vascular injury (38, 39).

Recent studies have also reported that an increase in neutrophils is

sensitivity

associated with adverse short-term outcomes, suggesting that acute local
neutrophil-dominant inflammation plays a role (40). In this study,

we observed no significant differences in hematological indicators such
— Postoperative NMP

—— Postoperative PLR as white blood cell count, monocyte count, lymphocyte count, neutrophil
- Z?:::ﬁ e st count, NMP, PLR, and SII between preoperative MRI-DWI (—) groups

and preoperative MRI-DWI (+) groups. A comparison of the
postoperative MRI-DWI (+) group and the preoperative MRI-DWI (+)

00 02 04 08 28 10 group revealed that the former had significantly higher white blood cell

1 - specificity counts, neutrophil counts, platelet-to-lymphocyte ratio (PLR), and

FeuRe 2 systemic inflammation index (SII) (p < 0.05). However, the lymphocyte
Diagnostic value of neutrophil count, lymphocyte count, NMP, PLR, count in the postoperative MRI-DWI (+) group was lower than that in
and SlI for postoperative infarction. the preoperative MRI-DWI (+) group (p < 0.05). It was observed that the

hematological parameters, including white blood cell count, lymphocyte
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TABLE 5 The correlational value of relevant influencing factors on postoperative microinfarction.

Variables Best cut- Youden 95% ClI Sensitivity% Specificity%
off value index

Postoperative

0.741 5.825 0.442 0.621-0.861 79.2% 65% 0.0013
neutrophil count
Postoperative

0.827 1.040 0.492 0.720-0.934 95% 55% <0.0001
lymphocyte count
Postoperative NMP 0.632 2.429 0.333 0.495-0.770 83.3% 50% 0.0782
Postoperative PLR 0.847 169.625 0.650 0.743-0.951 75% 90% <0.0001
Postoperative SII 0.879 1086.147 0.708 0.793-0.965 83.3% 87.5% <0.0001

SII, Systemic immune-inflammatory index; PLR, platelet-lymphocyte ratio; NMP, neutrophil and monocyte productand.

FIGURE 3

diameter of approximately 0.43 cm

A 71 year old female with headaches, dizziness, and transient fainting for half a month. (A) Cranial DSA showing the location of the intracranial
aneurysm in the 2D plane during the operation. (B) Cranial DSA showing a 3D image of the left middle cerebral artery aneurysm. (C) Intraoperative 2D
plane showing the placement of coils and stents. (D) Postoperative 3D plane showing the placement of coils and stents. (E) Preoperative MRI-DWI
showed no new infarcts. (F) Postoperative MRI-DWI| on day three showed an acute microinfarction lesion in the left periventricular region with a

count, neutrophil count, platelet-to-lymphocyte ratio (PLR), and systemic
immune-inflammation index (SII), on the third day postoperatively were
associated with the occurrence of new microinfarctions postoperatively,
which was consistent with the findings of Cao et al. (41). The results of
this study suggest a potential harmful effect of white blood cells and
neutrophils, and a lack of brain protective effects associated with
lymphocyte deficiency, which may contribute to adverse outcomes
following unruptured intracranial aneurysms surgery.

NMP, PLR and SII are innovative biomarkers initially developed for
cancer research to assess thrombotic inflammatory responses. In recent
years, these markers have also demonstrated clinical significance in
cardiovascular diseases. A small-scale observational study indicated that
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the novel inflammatory markers PLR and SII are associated with the risk
of carotid atherosclerosis in middle-aged and elderly men (41, 42). The
findings of this study revealed that there was no statistically significant
difference in inflammatory factor levels between the preoperative
MRI-DWI (+) group and the MRI-DWI (—) group. However, patients in
the MRI-DWI (+) group exhibited significantly elevated inflammatory
factor levels (PLR, SII) in comparison to those in the MRI-DWI (—)
group postoperatively. Moreover, patients in the MRI-DWI (+) group
demonstrated significantly higher inflammatory factor levels
postoperatively than those in the MRI-DWI (+) group prior to surgery.
The present study demonstrates an independent association between PLR

and SII on postoperative day 3 and the occurrence of new microinfarctions
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FIGURE 4

Female, 56 years old. Intermittent headaches for over 7 months, worsening for 1 week. (A) Cranial DSA showing the location of the intracranial
aneurysm in the 2D plane during the operation. (B) Cranial DSA showing the location of the aneurysm in the 3D image, confirming it is in the
ophthalmic artery segment of the left internal carotid artery. (C) Intraoperative 2D plane showing the location of the stent. (D) Postoperative 3D plane
showing the stent model. (E) Preoperative MRI-DWI showed no new infarcts. (F) Postoperative day 3 MRI-DWI showed an acute microinfarction lesion

in the left parietal lobe with a diameter of approximately 0.44 cm.

following stent-assisted treatment of unruptured intracranial aneurysms.
This finding is consistent with the results reported by Go¢men et al. (43).
In light of these findings, we hypothesize that PLR and SII may serve as
promising inflammatory biomarkers associated with this postoperative
complication. In light of the current paucity of exploration of
inflammatory markers for postoperative embolization events in
neurointerventional fields, the execution of rigorously designed
prospective studies is imperative to substantiate their prospective value in
prognostic assessment. This study provides significant preliminary
evidence, thereby establishing the research value of SII as an inflammatory
marker associated with postoperative microinfarction.

The limitations of this study are as follows: (1) As a single-center
retrospective study, it inherently possesses limitations that may
compromise statistical power, potentially restricting the
generalizability of findings to broader populations. (2) The study did
not routinely perform preoperative platelet function testing, as the
results are susceptible to various preanalytical factors, including blood
collection techniques, sample transport time, and testing method
standardization (44, 45). In order to ensure consistency in the
interpretation of data for all enrolled patients and to avoid additional
confounding factors arising from inconsistent testing conditions, PFTs
were not systematically performed in this study. Consequently, the
interpretation of the association between postoperative SII and

microinfarction should be considered exploratory, and its clinical
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translation requires further validation in prospective studies with
standardized platelet function testing. 3. Although MRI-DWI was
employed to identify acute ischemic lesions, a systematic quantitative
analysis of lesion volume and number was lacking. 4. Due to the
limited sample size, a comparative analysis of treatment stent
differences was not conducted. 5. Due to the limited sample size, the
study may not fully reflect the diversity of predictive indicators. Future
research should involve multicenter, large-scale data to exclude
relevant confounding factors, ensuring higher reliability and broader
applicability of the findings.

6 Conclusion

The present study found that elevated SII levels after UIA stent-
assisted therapy were independently associated with the occurrence
of new microinfarctions postoperatively. It is imperative to underscore
that this finding emanates from a retrospective analysis that compares
preoperative and postoperative data. The findings of this study suggest
that SII may serve as a potential indicator of an association between
postoperative inflammatory response and microinfarction events,
rather than a clinical tool with prospective predictive capability. The
current data set is inadequate to substantiate its direct application in
modifying clinical management or improving patient outcomes. To
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further substantiate the clinical significance of SII, future prospective
studies with meticulous control of confounding factors are imperative.
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