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Risk Factors and Clinical Outcomes of Brain Reperfusion Injury after Mechanical
Thrombectomy for Ischemic Stroke
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Purpose: The aim of this study was to investigate the risk factors for brain reperfusion injury in ischemic stroke patients and to ana-
lyze the clinical outcomes. Methods: A retrospective study was conducted in 168 patients who underwent mechanical thrombecto-
my. The data were analyzed using descriptive statistics, t-test, Mann-Whitney U test, Chi-Square test, Fisher’s exact test, and logistic
regression with IBM SPSS/WIN 24.0. Results: Brain reperfusion injury occurred in 67 patients (39.9%) with a low favored outcome
(1*=6.01, p=.014). On multivariable analysis, blood urea nitrogen (Odds ratio [OR]= 1.14, 95% Confidence interval [Cl]=1.06-1.23),
aphasia (OR=6.16, Cl=1.62-23.40), anosognosia (OR = 4.84, Cl=1.13-20.79), presence of both aphasia and anosognosia (OR=7.33,
Cl=1.20-44.60), and time required to achieve targeted blood pressure (OR=1.00, Cl=1.00-1.00) were identified as risk factors for
brain reperfusion injury. A statistically significant difference was detected in clinical outcomes, including hemorrhagic transformation
(1*=6.32, p=.012), intensive care unit length of stay (Z=-2.08, p=.038), National Institute of Health Stroke scale score at discharge
(Z=-3.14, p=.002), and modified Rankin Scale score at discharge (Z=-2.93, p=.003). Conclusion: This study identified the risk fac-
tors and presented the clinical outcomes of brain reperfusion injury. It is necessary to consider these risk factors for evaluating the pa-
tients and to establish nursing interventions and strategies.
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Table 1. Comparison of General Characteristics by Brain Reperfusion Injury (N=168)
Total (N=168) Non-Injury (n=101) Injury (n=67)
Characteristics Y, torZ p
n (%) or M= SD or Median (IQR)
Sex
Male 106 (63.1) 69 (68.3) 37(55.2) 297 085
Female 62 (36.9) 32(31.7) 30(44.8)
Age (yr) 72 (64-80) 69 (62-76) 76 (68-81) -3.84 <0017
BMI (kg/m?) 2342+3.09 23.53+3.07 23.80+3.64 -0.31 759
Current or former smoker 69 (41.1) 47 (46.5) 22(328) 312 077
Current or former alcohol intake 77 (45.8) 56 (55.4) 21(313) 943 002
Comorbidities*
Hypertension 100 (59.5) 55 (54.5) 45 (67.2) 2.70 100
DM 45 (26.8) 25(24.8) 20(29.9) 053 465
Hyperlipidemia 35(20.8) 24(23.8) 11(164) 132 251
Heart disease 47 (28.0) 28(27.7) 19 (284) 001 928
Cancer 27 (16.1) 16 (15.8) 11 (16.4) 001 921
Family history 21(12.5) 12(11.9) 9(134) 0.09 766
Stroke history 49 (29.2) 27 (26.7) 22(328) 0.73 394

‘Mann-Whitney U test; *Duplicate case, % in a column.
BMI=Body mass index; DM = Diabetes mellitus; QR =

www.bionursingjournal.or.kr

Inter quartile range.
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Table 2. Comparison of Clinical Characteristics by Brain Reperfusion Injury (N=168)
Total (N=168) Non-Injury (n=101) Injury (n=67)
Characteristics X orZ p
n (%) or M= SD or median (IQR)
SBP (mmHg) 142 (127-162) 139 (126-161) 146 (127-166) -1.28 2017
DBP (mmHg) 78 (70-89) 78 (69-90) 79 (70-88) -0.31 7557
Laboratory blood test
Glucose (mg/dL) 130.50 (112.00-157.00) 129.00 (110.00-151.00) 135.00 (113.00-183.00) -0.94 3507
HbATc (%) 5.80 (5.50-6.50) 5.80 (5.50-6.25) 5.80 (5.60-6.90) -1.03 3017
PLT (x 10%/uL) 205(166-268) 204 (166-271) 206 (174-249) -0.16 8741
INR 1.04(1.00-1.11) 1.04 (1.00-1.10) 1.04(0.99-1.13) -0.25 807°
aPTT (sec) 25.70 (24.05-28.60) 26.30 (24.70-28.60) 25.10 (23.40-28.20) -197 049"
BUN (mg/dL) 17 (13-21) 16 (12-19) 20 (15-27) -3.98 <0017
Cr (mg/dL) 0.96 (0.80-1.14) 092 (0.74-1.10) 0.99 (0.88-1.28) -2.96 003"
LDL (mg/dL) 110.65+38.06 111.89+ 3898 104.30+42.44 0.85 398
NIHSS
Baseline 1295+6.18 12.66+6.68 13.39+£536 -0.74 459
After intervention (n=126) 942+ 648 856+6.94 11.67£6.00 -2.56 012
Istday atICU (n=124) 8.27+£6.54 722+661 9.98+6.02 -2.33 022
MRS (Baseline) 4 (4-5) 3(3-4) 4 (4-5) -1.85 064"
FLAIR change 62 (37.6) 35(354) 27 (40.9) 0.52 470
Avrtificial airway 14 (8.3) 10(9.9) 4(6.0) 0.82 367
Medication
Antiplatelet 39(232) 23(22.8) 16 (23.9) 1.03 310
Anticoagulation 29(17.3) 15(14.9) 14.(20.9) 0.09 766
TOAST
LAA 41(244) 26(25.7) 15(22.4) 1.86 603
CE 97(57.7) 55 (54.5) 42 (62.7)
SVO 0(0.0) 0(0.0) 0(0.0)
Other 9(54) 5(5.0) 4(6.0)
ub 21(125) 15(14.9) 6(9.0)
Neurologic symptom
None 42 (25.0) 34(337) 8(11.9) 1044 015
Aphasia 74 (44.0) 40 (39.6) 34(50.7)
Anosognosia 39(232) 21(20.8) 18(26.9)
Aphasia and anosognosia 13(7.8) 6(59 7(104)
NPi decrease (n=49)
Right 23(30.7) 12(293) 11(324) 0.08 773
Left 26 (347) 14 (34.1) 12(353) 0.01 917
Target SBP (mmHg)
SBP <140 48 (28.6) 32(317) 16(23.9) 361 165
SBP 141-160 93 (554) 50 (49.5) 43 (64.2)
SBP > 160 27 (16.1) 19(18.8) 8(11.9)
SBP difference (Highest-Target) 1269+22.03 864+22.80 18.79+£1943 -2.99 003
Time required to retain the target 56 (0-225) 32(0-151) 90 (44-315) -3.08 002
SBP for 3 consecutive times (min)
Times the target SBP was exceeded 2(0-3) 1(0-3) 2(1-4) -3.08 .002°
Application of restraint 79 (47.0) 42 (416) 37(55.2) 301 083
RASS
> 30(17.9) 15(14.9) 15(22.4) 1.56 212
<1 138(82.1) 86(85.1) 52(77.6)

TMann-Whitney U test.

aPTT =activated partial thromboplastin time; BUN =Blood urea nitrogen; CE = Cardioembolism; Cr= Creatinine; DBP = Diastolic blood pressure; FLAIR = Fluid
attenuated inversion recovery; HbA1c=Hemoglobin Alc; ICU=Intensive care unit; INR=International normalized ratio; IQR=Inter quartile range; LAA=Large-
atery atherosclrosis; LDL=Low density lipoprotein; MRI=Magnetic resonance image; mRS=modified Rankin Scale; NIHSS = National Institute of Health Stroke
scale; NPi=Neurological pupil index; PLT=Platelet; RASS = Richmond agitation sedation scale; TOAST=Trial of ORG 10172 in Acute Stroke Treatment; SBP = Systolic
blood pressure; SYO = Small vessel occlusion; UD = Undetermined etiology.
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Table 3. Comparison of Treatments by Brain Reperfusion Injury (N=168)
Total (N=168) Non-Injury (n=101) Injury (n=67)
Characteristics X orZ p
n (%) or Median (IQR)
IV-rTPA 41 (244) 26 (25.7) 15(224) 0.25 620
Aspirin 41 (24.4) 26 (25.7) 15 (224) 0.25 620
Clopidogrel 29(17.3) 9(18.8) 10(14.9) 043 514
Heparin 3(18) 1(1.0) 2(3.0) - 5841
Tirofiban 74.2) 4(40) 3(45) - 1.000
LNT to needle time (min) 408 (193-845) 455 (202-840) 365 (180-885) -0.57 569
Procedure duration (min) 70 (55-94) 69 (55-91) 80 (55-98) -0.76 4481
Type of device
Stentriever 67 (39.9) 38(37.6) 29(43.3) 1.09 580
Aspiration 59(35.1) 35(347) 24(35.8)
Both 42 (25.0) 28(27.7) 14(20.9)
PTA 23(13.7) 3(129) 10(14.9) 0.14 705
Reperfusion
Successful 138 (82.1) 81(80.2) 57 (85.1) 0.65 A19
Partial 30(17.9) 20(19.8) 10 (14.9)
Vessel of occlusion
ICA 30(17.9) 20(19.8) 10(14.9) 3.14 371
MCA 98 (58.3) 56 (55.4) 42(62.7)
VBA 27 (16.1) 19(18.8) 8(11.9
Multiple 13(7.7) 6(5.9) 7(104)
Antihypertensive drugs
Administerd® 101 (60.1) 54 (53.5) 47 (70.1) 468 031
Nicardipine (IV) 78 (46.4) 41 (406) 37(55.2) 347 063
Labetalol (IV) 37(22.0) 23(22.8) 14(20.9) 0.08 J74
PO medication 11 (6.5) 2(2.0) 9(134) 863 003
Not administerd 67 (39.9) 47 (46.5) 20(29.9)
Sedative drugs
Administerd® 41 (24.4) 20(19.8) 21(313) 291 088
Midazolam (IV) 74.2) 5(5.0) 2(30) - 704
Lorazepam (IV) 4(24) 1(1.0) 3(4.5) - 3031
Dexmedetomidine 18(10.7) 9(8.9) 9(134) 0.86 353
Others 25(149) 12(11.9) 13(194) 1.80 180
Not administerd 127 (75.6) 81(80.2) 46 (68.7)

fFisher’s exact test; ‘Mann-Whitney U test; *Duplicate case.
ICA=Internal carotid artery; IQR = Inter quartile range; IV = Intravenous; IV-rTPA = Intravenous tissue plasminogen activator; LNT=Last normal time; MCA = Middle
cerebral artery; PO = Peroral; PTA = Percutaneous transluminal angioplasty; VBA = Vertebrobasilar artery.

Table 4. Multivariate Logistic Regression Analysis of Factors Affecting Brain Reperfusion Injury (N=126)
Variables OR 95% Cl p
Age 1.04 1.00-1.09 052
Blood urea nitrogen 1.14 1.06-1.23 001
Neurologic symptom (ref. no symptom)
Aphasia 6.16 1.62-23.40 008
Anosognosia 4.84 1.13-20.79 034
Aphasia and anosognosia 733 1.20-44.60 031
Time required to retain the target SBP for 3 consecutive times (min) 1.00 1.00-1.00 009

Cl=Confidence interval; OR = Odds ratio; ref. = reference group; SBP = Systolic blood pressure.

AL V54O RZ =293, p=003) SIATR SAFEANA AT HIARE 4140.6%).0 2 HATE Aol WTHE =601
mRS 0-242] 50)4] Afe] v &L AR AL 15824%,  p-0W)
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Table 5. Comparison of Clinical Outcomes by Brain Reperfusion Injury (N=168)
Total (N=168) Non-Injury (n=101) Injury (n=67)
Outcomes X orZ p
n (%) or Median (IQR)
Hemorrhagic transformation
Yes 61(36.3) 29(287) 32(4738) 6.32 012
No 107 (63.7) 72(713 35(52.
Parenchymal hematoma
Yes 9(54) 6(59) 3(45) 0.17 680
No 159 (94.6) 95 (94.1) 64 (95.5)
Decompressive craniectomy
Yes 53.0) 3(3.0) 2(3.0) - 1.000
No 163 (97.0) 98(97.0) 65(97.0)
Length of stay at ICU (day) 3(2-5) 3(2-5) 3(3-5) -2.08 038*
Length of stay in hospital (day) 9(6-14) 8(6-13) 10 (7-16) -1.36 173*
NIHSS at discharge (n=124) 6(2-13) 45(1-10) 9.5 (4-15) -3.14 002*
mRS at discharge 3(2-5) 3(1.5-4) 4(3-5) -2.93 003*
Favorable outcome
mRS 0-2 56 (33.3) 41 (406) 15 (22.4) 6.01 014
mRS >3 112 (66.7) 60 (59.4) 52(77.6)
TFisher's exact test; ‘Mann-Whitney U test.
ICU=Intensive care unit; IQR = Inter quartile rage; mRS = modified Rankin Scale; NIHSS = National Institute of Health Stroke scale.
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