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Prognostic relevance of the
triglyceride—glucose index in
patients after thrombectomy for
acute anterior circulation
occlusion

Zhongxiu Wang', Siyuan Wang', Chao Li, Kangjia Song,
Xiaoyu Wu, Yu Jiang, Mingchen Zhang and Shouchun Wang*

Department of Neurology and Neuroscience, The First Hospital of Jilin University, Changchun, Jilin,
China

Background: We aimed to investigate the relationship between the triglyceride—
glucose (TyG) index and the 3-month prognosis after mechanical thrombectomy
(MT) in patients with acute large-vessel occlusion in the anterior circulation.

Methods: We performed a retrospective analysis of data collected from
320 patients who underwent MT at our institution between May 2022 and
January 2024. The main outcome measure was the modified Rankin Scale
(MRS) score, with a score of <2 at 90 days post-treatment indicating a good
prognosis. Secondary outcomes were the 90-day mRS score distribution, 24-h
postoperative National Institutes of Health Stroke Scale (NIHSS) score, and
NIHSS score at discharge. Safety outcomes were 90-day mortality, intracranial
hemorrhage (symptomatic and asymptomatic), and surgical complications.

Results: One hundred and eight patients (33.8%) achieved functional
independence at 90 days. After adjusting for covariates, patients who fell within
the second group of the TyG index exhibited a lower probability of functional
independence than those in the first group (adjusted odds ratio [aOR] = 0.450;
95% confidence interval [Cl], 0.257-0.789; p = 0.005). Additionally, an increase
of one unit in the TyG index was significantly correlated with a 33% reduction in
the likelihood of achieving functional independence at 90 days postoperatively
(aOR = 0.669; 95% Cl: 0.450-0.996; p = 0.048).

Conclusion: This study demonstrates that the TyG level was significantly related
to achieving functional independence within 90 days among patients who have
undergone MT for acute anterior circulation infarction. Based on traditional
neurological function (e.g., NIHSS) assessments, the TyG index may be used as
an independent prognosis predictor after thrombectomy in patients with acute
ischemic stroke.
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Introduction

Ischemic stroke accounts for approximately 70% of all stroke cases
and represents a primary factor contributing to long-term disability
and fatality rates. Large vessel occlusion often leads to acute ischemic
stroke (AIS), which tends to be severe and has a poor prognosis (1, 2).
For patients with AIS stemming from large vessel occlusion, early
endovascular treatment improves functional outcomes and reduces
90-day disability. Nevertheless, over 50% of patients undergoing
mechanical thrombectomy (MT) have a poor clinical prognosis (3, 4).
Elevated random or fasting glucose levels at admission correlate with
poor prognosis in patients with AIS undergoing MT or thrombolysis
(5, 6). Moreover, increased levels of triglycerides (TGs) constitute a
prominent risk factor for cardiovascular and cerebrovascular diseases
(CVDs) (7).

Insulin resistance (IR), characterized by reduced insulin
sensitivity, serves as an independent predictor of ischemic stroke and
contributes to its onset, progression, and prognosis by promoting
thrombosis and atherosclerosis (8, 9). This condition is closely
associated with various CVD risk factors, including atherosclerosis,
hypertension, type 2 diabetes mellitus, coronary heart disease, and
atrial fibrillation (10-13). The high insulin-positive glucose clamp test
is the gold standard for evaluating IR (14). However, because of its
complexity and high cost, the triglyceride-glucose (TyG) index, which
combines blood glucose (BG) and TG levels, has become a valuable
alternative for assessing IR (15). A significant association has been
demonstrated between TyG levels and the Homeostatic Model
Assessment of Insulin Resistance (HOMA-IR) and high insulin-
normal glucose clamp test (16), with the TyG index potentially
outperforming the HOMA-IR in predicting certain diseases (17).
Additionally, TyG levels are strongly linked to an elevated risk of
detrimental cardiovascular occurrences in both individuals with high-
risk factors and the general population (18). In patients with
ST-segment elevation myocardial infarction (STEMI) treated via
percutaneous coronary intervention, elevated TyG levels were also
linked to a poorer clinical prognosis (19). However, its prognostic
value for patients with severe anterior circulation stroke undergoing
MT remains uncertain. This study adds to the existing literature by
showing that elevated TyG levels are associated with poorer 90-day
functional outcomes following mechanical thrombectomy in patients
with acute large-vessel occlusion, a relationship not previously
established. This novel finding suggests that TyG may serve as a
prognostic marker for patients undergoing MT, beyond its established
role in predicting cardiovascular events.

Methods
Study population

We retrospectively analyzed a prospective cohort of patients with
AIS who underwent MT at Jilin University First Hospital between
January 2022 and January 2024. The First Hospital of Jilin University’s
Ethics Committee approved the study protocol. The need for
informed consent was waived due to the anonymity of the clinical
data analysis. The research procedures adhered to the ethical
standards outlined in the Declaration of Helsinki. The inclusion
criteria were acute large-vessel occlusive stroke in the anterior
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circulation, confirmed via imaging techniques such as magnetic
resonance imaging (MRI), computed tomography (CT), and
intraoperative digital subtraction angiography. We excluded patients
with (1) spontaneous intracranial hemorrhage (e.g., hypertensive
cerebral hemorrhage, ruptured aneurysm hemorrhage) confirmed by
preoperative CT/MRI of the head while those with postoperative
hemorrhagic transformation (e.g., symptomatic intracranial
hemorrhage [sICH]) were retained; (2) acute posterior circulation
ischemic stroke; (3) a pre-stroke modified Rankin Scale score >2, as
these patients were considered to have pre-existing disability, which
could confound the results of this study; and (4) missing essential
clinical information, such as follow-up information or critical

baseline information.

Data collection

Demographic and baseline clinical characteristics of the patients
were collected by reviewing electronic medical records. These
including sex, age, cholesterol levels (total cholesterol [TC], TG, high-
[HDL-C] and low-density lipoprotein cholesterol [LDL-C]), systolic
and diastolic blood pressure (SBP and DBP), homocysteine, urea
nitrogen, serum creatinine, BG, glycosylated hemoglobin, and various
medical conditions including hypertension, diabetes, atrial fibrillation,
transient ischemic attack, wake up stroke, intracerebral hemorrhage,
and coronary artery disease.

Additional information included the smoking status, drinking
status, blood pressure upon admission, baseline NIHSS score, Alberta
Stroke Project Early Computed Tomography Score (ASPECTS) upon
admission, site of vascular occlusion, stroke etiology, use of
intravenous thrombolysis or tirofiban, anesthesia modality, American
Society of Interventional and Therapeutic Neuroradiology/Society of
Interventional Radiology (ASITN/SIR) score <2, and presence of
tandem lesions. Laboratory tests, including BG, glycosylated
hemoglobin, and blood pressure measurements, were performed
within 24 h of admission. Stroke etiology was categorized based on the
Trial of Heparin-like Drug Therapy for Acute Ischemic Stroke Staging.
The duration between stroke inception and revascularization was
recorded. sSICH was defined as intracranial hemorrhage confirmed by
cranial CT/MRI within 24 h of surgery, accompanied by an increase
of >4 points in NIHSS score or new neurological deficits. If the time
of onset was unknown, it was considered to be the last known normal
time. All imaging was assessed independently by two blinded
neuroradiologists. A third investigator assessed and confirmed the
results in cases of inconsistent assessment.

Laboratory investigations

TG and BG were collected from fasting venous blood at the time
of admission (prior to thrombectomy), before the patients received
any intravenous fluids containing glucose. The BG concentration was
measured using the enzymatic hexokinase method. TG, TC, LDL-C,
and HDL-C, were assayed enzymatically with a fully automated
biochemistry analyzer. The TyG index was calculated using the
following formula: In [fasting TGs (mg/dL) x BG (mg/dL)/2] (20).
Because TG, BG, and TyG are highly correlated, the model prioritizes
the inclusion of the composite indicator TyG to simplify the analysis.
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Study outcomes

The key efficacy indicator was the 90-day functional independence
of patients post-thrombectomy, reflected by an mRS score of 0-2.
Secondary efficacy indicators encompassed the 90-day mRS, 24-h
postoperative NIHSS, and discharge NIHSS scores. Safety metrics
included surgery-related complications (arterial perforation, distal
embolization, and arterial entrapment), any intracranial hemorrhage
(ICH) within 48 h, sICH within 24 h, and 90-day mortality. The mRS
is scored on a 7-point categorical scale assessing neurological disability
from asymptomatic (0) to death (6). Functional improvement is
defined as a one-grade mRS score reduction (21). The 90-day mRS
score was obtained through telephone or outpatient follow-up, and the
mRS scores were assessed by a blinded neurologist trained in the
neurology department.

Statistical analyses

To assess quantitative variables, the Shapiro-Wilk test was
initially employed to verify normality, revealing that none of the
variables in this study were normally distributed. Median and

10.3389/fneur.2025.1625856

interquartile ranges (interquartile ranges [IQRs]) were used for
non-normal distributions, whereas the Kruskal-Wallis H or
Mann-Whitney U
comparative analyses.

Wilcoxon tests were employed for

Qualitative variables are reported as percentages which were
subject to one-way comparisons using either Fisher’s exact or
chi-square tests. Binary logistic regression analysis was used to
evaluate the effect of varying TyG levels on primary, secondary, and
safety outcomes. Clinically pertinent factors and significant univariate
covariates (p <0.05) were integrated into the logistic regression
models. We adjusted for covariates such as age, sex, SBP, diabetes,
coronary artery disease, occlusion site, stroke etiology, baseline NIHSS
scores, recanalization rates, and ASPECTS scores. Associations
between TyG groups and functional independence were assessed
using binary logistic regression. To analyze the associations between
TyG and mRS scores, an ordered logistic regression model was used,
whereas linear regression was used to evaluate the correlation between
TyG and NIHSS scores post-surgery and at discharge. Sensitivity
analyses via subgroup analyses were used to validate the consistency
in outcomes between the TyG levels and functional independence in
patients with diverse baseline characteristics. Figure 1 presents all
odds ratios (ORs) with 95% confidence intervals (CIs).

Subgroup Patients,No. Adjusted OR (95%CI) P Value for Interaction
All Patient 320 0.669 (0.450-0.996)
Agey 0.649
<62 166 o 0.540 (0.301-0.971)
>62 154 —e— 0.829 (0.469-1.466)
Sex 0.040
Women 77 o 0.464 (0.215-1.002)
Men 243 o 0.808 (0.496-1.317)
Baseline NIHSS score 0.447
<13 193 —— 0.964 (0.563-1.652)
>13 127 o 0.364 (0.180-0.735)
HT 0.469
Yes 167 o 0.516 (0.286-0.931)
No 153 —e—i 0.861 (0.464-1.595)
DM 0.305
Yes 69 —e—| 0.317 (0.092-1.096)
No 251 —o-| 0.680 (0.434-1.066)
Smoking 0.807
Yes 132 e 0.676 (0.348-1.315)
No 188 eoH 0.673 (0.392-1.157)
Stroke etiology 0.598
LAA 169 o 0.338 (0.174-0.656)
CE 67 —a— 0.693 (0.259-1.854)
Other causes 84 ——e— 1.476 (0.715-3.049)
Occlusion site 0.281
ICA 152 o 0.489 (0.256-0.934)
MCA-M1 148 ——— 0.803 (0.447-1.443)
A
FIGURE 1
Subgroup analyses of clinical outcomes. Forest plots show that the difference in correlation between TyG and favorable outcome in subgroups of
patients with different characteristics at 90 days. Adjusted variables including age, sex, SBP, baseline NIHSS score, baseline ASPECTS score, CHD,
diabetes, stroke etiology, occlusion site and recanalization ratio.
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Statistical evaluations were performed using SPSS Statistics v. 25
(IBM Corp.), with significance levels determined bilaterally and
statistical significance set at p < 0.05 for all conducted tests. Multiple
imputation (n=5) was employed to handle missing data. The
proportion of missing data for key variables ranged from 0 to 10%. No
permissible range for missing values was pre-specified during the
study design phase, but the decision to use imputation was based on
the observed patterns of missingness in the dataset.

Results

Baseline demographic and clinical
characteristics

A cohort of 356 patients with acute anterior circulation lesions
underwent MT from January 2022 to January 2024. The 90-day
functional prognosis was obtained by outpatient or telephone
follow-up with a mean follow-up time of 90 + 7 days. Thirty-six
patients with missing important clinical data were excluded;
consequently, 320 patients (median age, 62 [IQR, 54-70] years) who
underwent emergency anterior circulation MT were included, of
which 243 were men (75.9%). The median ASPECTS score was 8
(IQR, 7-10), and the median baseline NIHSS score was 13 (IQR,
10-16). The median TyG levels were 9.01 (IQR, 8.58-9.48). The TyG
index was categorized into two levels based on the median value: 160
patients in the first ([Q1], 7.67-9.01) group and 160 patients in the
second ([Q2], 9.02-11.71) group. Functional independence was
achieved by 108 patients, and 39 patients died.

The baseline characteristics of patients grouped by median TyG
are presented in Table 1 Significant differences (p < 0.05) were
observed between the two groups in terms of age, SBP, DBP, TC,
TG, LDL-C, glucose, HbAIC, hypertension, diabetes, baseline
NIHSS score, and ASITN/SIR <2 scores. Differences in the
remaining indices were not significant. The TyG index was
positively associated with TC, LDL-C, TG, SBP, DBP, glucose,
HbA1C, hypertension, diabetes, and baseline NIHSS scores and
negatively correlated with age and ASITN/SIR <2 scores.
Additional comprehensive patient characteristics are outlined in
Table 1.

Primary outcome

Table 2 shows the association between TyG levels and clinical
outcomes across different groups. The percentage of patients
achieving an mRS score of 0-2 at 90 days at different TyG levels
reflects 90-day functional independence. The unadjusted model
revealed that higher TyG indices were correlated with a reduced
likelihood of achieving functional independence at 90 days post-
event (Table 2). A TyG index in the 9.02-11.71 range was
correlated with a decreased likelihood of achieving functional
independence (adjusted OR [aOR] = 0.450; 95% CI, 0.257-0.789;
p =0.005) when the TyG index was analyzed as a categorical
variable (Q1: 7.67-9.01 and Q2: 9.02-11.71) and adjusted for age,
sex, SBP, baseline NTHSS score, baseline ASPECTS score, coronary
artery disease, diabetes, stroke etiology, occlusion site, and
recanalization rate.
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Secondary endpoints

The secondary clinical outcomes comprised the distribution of
mRS scores at 90 days (Figure 2 illustrates the distribution of the mRS
score in patients grouped by median TyG index), NIHSS scores at 24 h
postoperatively, and NIHSS scores at the time of discharge.

No significant differences were observed between groups before
covariate adjustment (p > 0.05) (Table 2). When analyzed with an
adjusted model, a TyG index of 9.02-11.71 significantly increased the
odds of a one-point improvement in mRS scores within 90 days after
MT (Q2: aOR = 1.65, 95% CI, 1.06-2.59; p = 0.027). Furthermore,
patients with higher TyG (Q2: 9.02-11.71) levels exhibited a
significantly increased risk for higher NIHSS scores both at 24 h (Q2
vs. Ql: aOR =2.13, 95% CI, 0.55-3.72; p = 0.009) and at the time of
discharge (Q2 vs. Q1: aOR = 2.04, 95% CI, 0.11-3.96, p = 0.038), as
indicated by the adjusted model. These significant results suggest that
higher postoperative NIHSS scores in patients with higher TyG levels
may indicate a poor prognosis.

Safety outcomes

No statistically significant differences were observed between
safety outcomes (including 90-day mortality, surgery-related
complications, sSICH within 24 h, and any intracranial hemorrhage
within 48 h) and TyG levels in the unadjusted model (Table 2).
Similarly, when analyzed with an adjusted model, no statistical
significance was observed, indicating that the TyG index may not have
a significant association with safety outcomes.

Subgroup analyses

Subgroup analyses were conducted to elucidate the relationship
between TyG and pivotal clinical endpoints across diverse
demographic subgroups. A significant correlation was identified
between TyG levels and functional independence at 90 days after
thrombectomy, including the aged <62 years (OR = 0.540, 95% ClI,
0.301-0.971), NIHSS score >13 (OR = 0.364, 95% CI, 0.180-0.735),
hypertension (OR = 0.516, 95% CI, 0.286-0.931), internal carotid
artery occlusion (OR=0.489, 95% CI, 0.256-0.934), and large
atherosclerosis (OR = 0.338, 95% CI, 0.174-0.656) groups, as detailed
in Figure 1. These patients demonstrated stronger associations
between elevated TyG levels and poorer functional outcomes. These
findings may reflect increased metabolic and vascular vulnerability in
these groups, warranting more focused monitoring and intervention.

Discussion

This study revealed the effects of TyG levels on clinical outcomes
in patients undergoing MT. A notable association was found between
TyG levels and the likelihood of patients with acute large vessel
occlusion in the anterior circulation achieving functional
independence (mRS score <2) within 90 days after MT. Higher TyG
levels were predictive of a decreased likelihood of functional
independence, indicating their potential role as an adverse prognostic
indicator. Although the NIHSS and ASPECT scores are the core
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TABLE 1 Baseline characteristics of the study population by median of TyG index.

10.3389/fneur.2025.1625856

Variables Overall (320) Q1 (7.67-9.01) 160 Q2 (9.02-11.71) 160 p
Age, years 62 (54-70) 65 (55-72) 60 (52-69) 0.004
Male, n (%) 243/320 (75.9) 121/160 (75.6) 122/160 (76.3) 0.896
SBP, mmHg 148 (134-165) 145 (129-160) 152 (135-168) 0.014
DBP, mmHg 88 (78-97) 86 (76-95) 90 (80-100) 0.003
TC, mmol/L 4.52(3.75-5.32) 4.21 (3.60-4.86) 4.96 (4.05-5.65) <0.001
TG, mmol/L 1.37 (0.99-2.00) 1.01 (0.81-1.18) 1.98 (1.58-2.66) <0.001
HDL, mmol/L 1.05 (0.88-1.24) 1.06 (0.90-1.28) 1.02 (0.87-1.20) 0.062
LDL, mmol/L 2.81(2.30-3.39) 2.58(2.23-3.13) 3.11 (2.53-3.66) <0.001
Homocysteine, umol/L 12.71 (10.22-17.88) 13.14 (10.74-78.85) 12.03 (10.00-16.57) 0.1
Urea, mmol/L 5.54 (4.48-6.94) 5.36 (4.42-7.04) 5.76 (4.55-6.83) 0.619
Scr, umol/L 65.35 (54.6-75.88) 65.40 (56.50-75.58) 65.10 (52.80-76.55) 0.708
Glucose, mmol/L 7.10 (6.17-8.91) 6.51 (5.81-7.23) 8.23 (6.91-11.28) <0.001
HbA1C, mmol/L 5.90 (5.60-6.88) 5.70 (5.50-6.00) 6.40 (5.70-7.95) <0.001
Baseline NIHSS score 13 (10-16) 13 (11-16) 12 (10-15) 0.009
Baseline ASPECTS score 8 (7-10) 9 (7-10) 8 (6-10) 0.241
Medical history, n (%)

Hypertension 167/320 (52.2) 80/160 (50.0) 87/160 (54.4) 0.433

Diabetes 69/320 (21.6) 17/160 (10.6) 52/160 (32.5) <0.001

Smoking 132/320 (41.3) 63/160 (39.4) 69/160 (43.1) 0.496

Drinking 99/320 (30.9) 44/160 (27.5) 55/160 (34.4) 0.183

Atrial fibrillation 41/320 (12.8) 23/160 (14.4) 18/160 (11.3) 0.403

TIA 84/320 (26.3) 46/160 (28.7) 38/160 (23.8) 0.309

ICH 3/320 (0.9) 1/160 (0.6) 2/160 (1.3) 0.562

Wake up stroke 88/320 (27.5) 44/160 (27.5) 44/160 (27.5) 1

CHD 38/320 (11.9) 20/160 (12.5) 18/160 (11.3) 0.730
Stroke etiology, 1 (%) 0.077

LAA 169/320 (52.8) 83/160 (51.9) 86/160 (53.8)

CE 67/320 (20.9) 41/160 (25.6) 26/160 (16.3)

Other causes 84/320 (26.3) 36/160 (22.5) 48/160 (30.0)
Occlusion site, 1 (%) 0.194

ICA 152/320 (47.5) 67/160 (41.9) 85/160 (53.1)

MCA-M1 148/320 (46.3) 83/160 (51.9) 65/160 (40.6)

MCA-M2 17/320 (5.3) 8/160 (5.0) 9/160 (5.6)

Other 3/320 (0.9) 2/160 (1.3) 1/160 (0.6)
Thrombolysis, n (%) 50/320 (15.6) 22/160 (13.8) 28/160 (17.5) 0.368
Tirofiban in operation, n (%) 186/320 (58.1) 86/160 (53.8) 100/160 (62.5) 0.113
ASITN/SIR <2, n (%) 158/320 (49.4) 88/160 (55.0) 70/160 (43.8) 0.044
Anesthesia, n (%) 0.535

General anesthetic 94/320 (29.4) 44/160 (27.5) 50/160 (31.3)

Sedation 66/320 (20.6) 31/160 (19.4) 35/160 (21.9)

Local anesthetic 160/320 (50.0) 85/160 (53.1) 75/160 (46.9)
Tandem lesion, 1 (%) 72/320 (22.5) 31/160 (19.4) 41/160 (25.6) 0.181
Puncture to recanalization, min 55 (37-88) 54 (35-84) 60 (38-97) 0.081
Recanalization, 7 (%) 281/320 (87.8) 146/160 (91.3) 135/160 (84.4) 0.06

SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein; Scr, serum creatinine; HbA1C,
glycosylated hemoglobin; CHD, coronary heart disease; TIA, transient ischemic attack; ICH, intracerebral hemorrhage; LAA, large artery atherosclerosis, CE, cardio-embolism; ICA, internal
carotid artery; MCA, middle cerebral artery; NIHSS, National Institutes of Health Stroke Scale; ASPECTS, Alberta Stroke Program Early CT Score; ASTIN/SIR, ASITN/SIR grade indicates the
American Society of Interventional and Therapeutic Neuroradiology/Society of Interventional Radiology Collateral Score.
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TABLE 2 Efficacy outcomes and safety outcomes.

Variable Q1(7.67-9.01, Q2 (9.02-11.71, a(c)OR/B-coefficient
n =160) n =160) (95% Cl)
Primary outcome
mRS 0-2 at 90 days, n (%) 66 (41.3) 42 (26.3) 0.005 0.450 (0.257-0.789) 0.005
Secondary outcomes
mRS at 90 days, median (IQR) 3(2-4) 3(2-4) 0.057 1.65 (1.06-2.59) 0.027
NIHSS at 24 h, median (IQR) 10 (5-14) 10 (6-14) 0.257 2.13 (0.55-3.72) 0.009
NIHSS at discharge, median (IQR) 7 (2-12) 8(4-13) 0.101 2.04 (0.11-3.96) 0.038
Safety outcomes
Any ICH, 1 (%) 34 (21.3) 42 (26.3) 0.294 1.795 (0.966-3.338) 0.064
sICH, n (%) 10 (6.3) 12 (7.5) 0.659 1.566 (0.579-4.236) 0.377
Mortality, n (%) 21 (13.1) 18 (11.3) 0.609 0.719 (0.308-1.678) 0.446
Surgery-related complications, 1 (%) 28 (17.5) 38 (23.8) 0.168 1.536 (0.820-2.876) 0.180

Outcome Covariates adjusted for

Primary outcome (mRS 0-2 at 90 days) Age, sex, SBP, baseline NIHSS score, baseline ASPECTS score, CHD, diabetes, stroke etiology, occlusion site and

recanalization ratio.

Secondary outcome 1 (mRS at 90 days) Age, sex, SBP, baseline NIHSS score, baseline ASPECTS score, CHD, diabetes, stroke etiology, occlusion site and

recanalization ratio.

Secondary outcome 2 (NIHSS at 24 h) Age, sex, SBP, baseline NITHSS score, baseline ASPECTS score, CHD, diabetes, stroke etiology, occlusion site and

recanalization ratio.

Secondary outcome 3 (NTHSS at discharge) Age, sex, SBP, baseline NIHSS score, baseline ASPECTS score, CHD, diabetes, stroke etiology, occlusion site and

recanalization ratio.

Adjusted for age, sex, SBP, baseline NIHSS score, baseline ASPECTS score, CHD, diabetes, stroke etiology, occlusion site and recanalization ratio. Surgery-related complications including
arterial perforation, distal embolization, and arterial entrapment. mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; SICH, symptomatic intracranial hemorrhage.

Distribution of modified Rankin scale score

0 H1 2 m3 m4 IR Ho6

TyG:7.67-9.01
TyG:9.02-11.71
\ | | | | | | |

I T T T I I I T I I 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Patients (%)

FIGURE 2
Distribution of the modified Rankin Scale (mRS) scores after 90 days across different groups.

indicators of stroke prognosis, the TyG index has the advantage of
early accessibility (available on admission and independent of
postoperative fluctuations in neurologic function) and reflection of
systemic metabolic status (e.g., IR); thus, it can be used to supplement
traditional neurologic function assessments. A notable strength of this
study is its pioneering investigation of the correlation between TyG

Frontiers in Neurology

and the prognosis of patients with acute large vessel occlusion in the
anterior circulation undergoing MT.

IR, defined by a diminished responsiveness of insulin-sensitive tissues
to physiological insulin levels, is a key contributor to numerous
conditions, such as ischemic stroke, type 2 diabetes mellitus,
atherosclerosis, and metabolic syndrome (9-11). In particular, there is a
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robust correlation between IR and the incidence of ischemic stroke. A
higher IR was linked to poorer clinical outcomes in patients with stroke
undergoing thrombolytic therapy (aOR =8.54, 95% CI, 1.67-43.35,
p=0.01) (22). Individuals with AIS and heightened IR may exhibit
suboptimal responses to intravenous thrombolysis and could potentially
benefit from more positive reperfusion strategies, such as MT. However,
clinicians have yet to agree on a unified conclusion regarding the effects
of IR on the efficacy of MT.

A systematic review and meta-analysis revealed that patients with
ischemic stroke with acute large vessel occlusion at admission and high
glucose levels had an increased risk of sICH, worse neurological
outcomes, and higher mortality following MT than normoglycemic
patients (23). The TyG index has been investigated as a surrogate
indicator for recognizing IR (14-17, 24). Therefore, this study used the
TyG index as a novel approach to evaluate the prognosis of patients
undergoing MT. This composite index, which integrates BG and TG
levels, has a high sensitivity and specificity, suggesting its potential
usefulness in identifying patients with IR (20). Additionally, TyG levels
were positively related with a heightened likelihood of ischemic stroke;
patients with higher TyG levels may have a higher incidence of ischemic
stroke (OR = 1.37; 95% CI, 1.22-1.54, p < 0.05), and elevated TyG levels
may significantly increase risks of stroke recurrence (OR = 1.50; 95%
CI, 1.19-1.89, p < 0.05) and mortality (OR = 1.40; 95% CI, 1.14-1.71,
P <0.05) (25). A systematic review and meta-analysis further confirmed
that the highest TyG group was independently linked to an increased
risk of AIS (relative risk: 1.27; 95% CI, 1.24-1.29; I> = 6%). A dose—
response analysis further revealed a nonlinear trend in this association
(26). In contrast, this study used restricted cubic spline regression
modeling to examine the change in patients’ postoperative 90-day
functional independence with TyG. When the TyG index was below
9.494, higher TyG levels were correlated with a reduced likelihood of
achieving functional independence at 90 days. However, beyond this

10.3389/fneur.2025.1625856

threshold, the proportion of patients achieving functional independence
remained stable, despite further increases in TyG levels, as detailed in
Figure 3. Among the secondary outcomes, patients with higher TyG
levels had elevated NTHSS scores at 24 h postoperatively and discharge,
indicating a worse neurological prognosis. These findings suggest a
robust association between higher TyG levels and unfavorable prognosis
post-MT. Recent research has also demonstrated a notable link between
TyG and major adverse cardiovascular events in patients diagnosed with
carotid atherosclerosis (27) and acute coronary syndrome (OR = 1.529,
95% CI, 1.001-2.061; p = 0.003) (19). These findings support TyG as a
marker of acute adverse cardiovascular events. A study exploring the
connection between TyG levels and poor prognosis after percutaneous
coronary intervention in patients with acute STEMI found that elevated
TyG levels were predictive of a heightened risk of major adverse
cardiovascular and cerebrovascular events. In that study, patients were
stratified into quartiles to identify predictors of these events (19). In
contrast, the present study minimized the risk of difficult-to-interpret
outcome indicators by dividing patients into two groups and adjusting
for relevant covariates, thereby enhancing statistical significance.
Focusing specifically on patients who underwent M T for acute anterior
circulation occlusion, the findings indicate that higher TyG levels may
be independently and significantly associated with unfavorable 3-month
functional outcomes.

IR increases the risk of AIS, and the TyG index is an essential
indicator for evaluating IR. Although the underlying pathological
mechanisms linking TyG levels to ischemic stroke remain unclear,
prevailing explanations suggest that vascular endothelial dysfunction,
immune-inflammatory responses, and reduced aspirin responsiveness
may contribute to this association (28-30). These mechanisms indicate
that TyG levels may influence stroke onset and progression through
multiple pathways. Therefore, additional investigations are required to
deepen our understanding of the pathophysiological pathways linking
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TyG levels to ischemic stroke, and to explore potential applications of the
TyG index in stroke prevention and treatment. Elevated TyG levels could
inform decisions regarding thrombectomy candidacy, post-operative
monitoring, and individualized care strategies. Future studies are needed
to validate whether incorporating TyG into clinical practice improves
patient outcomes.

Study limitations

This study has certain limitations. Its retrospective, single-center
design inherently introduced selective bias and the relatively small
sample size limited statistical efficiency. Additionally, while
we attempted to control for confounding factors, residual confounding
(e.g., dietary habits, statin use) cannot be ruled out. The lack of external
validation limits the generalizability of our findings, and future multi-
center studies are required to confirm these results.

Conclusion

This study demonstrates that TyG levels are independently and
significantly correlated with functional outcomes in patients with
acute anterior circulation stroke, 3 months after MT.

What is already known on this topic

Patients with elevated TyG may have a higher incidence of ischemic
stroke, and elevated TyG may significantly increase stroke recurrence and
mortality. However, whether the TyG index can predict clinical outcomes
in patients after acute anterior circulation MT remains unknown.

What this study adds

Higher TyG levels may be associated with a worse 90-day functional
independence prognosis, suggesting that TyG may serve as a negative
predictor for evaluating the prognosis of patients. Higher postoperative
NIHSS scores in patients with higher TyG may indicate a poor prognosis.

How this study might affect research,
practice or policy

The findings of this study present novel avenues for future
research endeavors. Specifically, doctor should prioritize patients
exhibiting elevated TyG indices, employing more aggressive
therapeutic interventions and implementing rigorous monitoring
protocols. Additionally, further investigation is warranted into the
interplay between the TyG index and other biomarkers, as well as
their combined influence on stroke prognosis, with the ultimate goal
of enhancing patient outcomes.
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Glossary

TyG - triglyceride-glucose

TG - triglyceride

MT - mechanical thrombectomy

CVD - cardiovascular and cerebrovascular disease
mRS - modified Rankin Scale

aOR - adjusted odds ratios

IR - insulin resistance

CI - confidence intervals

AIS - acute ischemic stroke

sICH - symptomatic intracerebral hemorrhage

NIHSS - National Institutes of Health Stroke Scale

ASPECTS - Alberta Stroke Program Early Computed Tomography Score
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ICH - intracranial hemorrhage

sICH - symptomatic intracerebral hemorrhage

IQR - interquartile range

BG - blood glucose

HOMA-IR - Homeostatic Model Assessment of Insulin Resistance
STEMI - ST-segment elevation myocardial infarction
CT - computed tomography

MRI - magnetic resonance imaging

TC - total cholesterol

HDL-C - high-density lipoprotein cholesterol
LDL-C - low-density lipoprotein cholesterol

SBP - systolic blood pressure

DBP - diastolic blood pressure
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