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Abstract
Background and Objectives: Intracerebral hemorrhage is a medical emergency with high mortality and

disability rates. This study aimed to compare treatment outcomes and risk factors for mortality in stroke patients
before and after the establishment Hemorrhagic Stroke Unit at Roi Et Hospital.

Methods: This study was a retrospective cohort study that collected treatment data from medical records of
stroke patients who underwent surgery at Roi Et Hospital. The study was divided into two periods: before the
establishment of the specialized stroke unit (January 1, 2018 — March 31, 2021, 292 cases) and after its
establishment (April 1, 2021 - September 8, 2023, 252 cases). Data analysis used descriptive statistics,
independent t-test, Chi-square test, univariate, and multivariate logistic regression, with a significance level set
at p < 0.05.

Results: Stroke patients who underwent surgery in both groups showed statistically significant differences in
hypertension (p=0.039) and having undergone more than two times (p<0.001). A comparison of treatment
outcomes before and after the establishment of the stroke unit revealed no statistically significant differences
in mortality rate (p=0.739) or functional recovery, defined as the ability to perform self-care (p=0.866).
However, the length of hospital stay was significantly reduced, with the median duration decreasing from
24 days before the unit was established to 18 days (p=0.013). Risk factors associated with overall mortality
included chronic kidney disease (p=0.031), an ICH score greater than 3 (p<0.001), and having undergone more
than two surgeries (p=0.025). Tracheostomy (p<0.001) was a significant factor in reducing mortality risk.
Three-month quality of life assessments showed that before the stroke unit was established, 33.22% of patients
had recovered to a level where they could care for themselves, while 32.54% of patients achieved the same
recovery level after the unit was established. Comparison of treatment outcomes between the two groups
revealed no significant differences in mortality (p=0.739) or self-care recovery (p=0.866), but the length of
hospital stay differed significantly (p=0.001). After the establishment of the stroke unit, the mortality rate in
patients who waited more than 120 minutes for surgery increased, and the overall rate of recovery to self-care
ability slightly declined compared to the pre-stroke unit period.

Conclusions: The establishment of the hemorrhagic stroke unit at Roi Et Hospital significantly reduced patients’
length of hospital stay. However, no significant differences were found in mortality rates or quality of life at 3
months between the periods before and after the unit’s establishment. Additionally, early tracheostomy was

associated with a reduced risk of mortality, highlighting a potential area for further investigation in future studies.

Keywords: hemorrhagic stroke patients, care and treatment, hemorrhagic stroke unit.
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Before Establishment After Establishment
Variables Hemorrhagic Stroke Unit Hemorrhagic Stroke Unit p-value
n=292, n(%) n=252, n(%)
Sex 0.118°
Male 183 (62.97) 174 (69.05)
Female 109 (37.33) 78 (30.95)
Age (years) 0.783°
<30 8(2.74) 5(1.98)
31-40 23 (7.88) 24.(9.52)
41-50 59 (20.21) 59 (23.41)
51-60 80 (27.40) 65 (25.79)
61-70 74 (25.34) 52 (20.63)
>70 48 (16.44) 47 (18.65)
mean=S.D. 56.83+13.24 56.73+13.27
Diabetes Mellitus 0.115°
No 268 (91.78) 221 (87.70)
Yes 24 (8.22) 31 (12.30)
Hypertension 0.039°
No 234 (80.14) 183 (72.62)
Yes 58 (19.86) 69 (27.38)
End stage of renal diseases 0.774°
No 285 (97.60) 247 (98.02)
Yes 7 (2.40) 5(1.98)
ICH score 0.993°
0 13 (4.45) 5(1.98)
1 58 (19.86) 52 (20.63)
2 97 (33.22) 90 (35.71)
3 72 (24.66) 63 (25.00)
4 48 (16.44) 39 (15.48)
5 4.(1.37) 3(1.19)
6 0 (0.00) 0 (0.00)
Glasgow Coma Scale(GCS) 0.511°
3-8 120 (41.10) 116 (46.03)
9-13 84 (28.77) 66 (26.19)
14-15 88 (30.14) 70 (27.78)
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A15197 1 nswlSeuifiguteyavesUlglsavasnifenausiuanneunansias nanenvedUle (se)

Before Establishment After Establishment
Variables Hemorrhagic Stroke Unit Hemorrhagic Stroke Unit p-value
n=292, n(%) n=252, n(%)
Early tracheostomy 0.453°
No 154 (52.74) 141 (55.95)
Yes 138 (47.26) 111 (44.05)
Waiting time to CT Scan (minutes) 0.832°
Mean + S.D. 11.64+2.85 11.69+2.61
Waiting time to Operation Room
(minutes) 0087
<60 112 (38.36) 85 (33.73)
60-120 76 (26.03) 54 (21.43)
> 120 104 (35.62) 113 (44.84)
Number of operation <0.001°
1 time 268 (91.78) 199 (78.97)
>2 times 24 (8.22) 53 (21.03)
Discharged status 0.401°
With Approval 231 (79.11) 199 (78.97)
Against Advice 34 (11.64) 251(9.92)
Dead Non Autopsy 26 (8.90) 27 (10.71)
Dead Autopsy 1(0.34) 1 (0.40)

? = p-value from chi square test, ® = p-value from independent t test, CT scan= Computed Tomography scan,
GCS=Glasgow Coma Scale, ICH score= Intracerebral Hemorrhage Score, End stage of renal diseases= GFR <15
mL/Min.

M990 2 WSBuigURAM ISNwsEnIenguEtheneulasinedmedUlglsavaenidenauewmn

Before Establishment After Establishment
Variables Hemorrhagic Stroke Unit Hemorrhagic Stroke Unit p-value
n=292, n(%) n=252, n(%)

Mortality 66/292 (22.60) 60/252 (23.81) 0.739°
Length of stay (Days) 0.013°

Median 24 18
Modified Rankin Scale at 3 months 0.866°

Dead BedHidden or dependent (Scale 4-6) 195 (66.78) 170 (67.46)

Not dependent (Scale 1-3) 97 (33.22) 82 (32.54)

? = p-value from chi square test, ° = p-value from Mann-Whitney U test
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n19199 3 Yadaidesonisdedinlulsimenuiavesiislsavaonidionausuanlnesiurianeutas nasnenivegUae

NADALADAFNDILAN
Hemorrhagic Stroke
Variables ?13‘:4:3 — 2 - e Crude Adjusted
) I9AYIN LEHYYIN Odds ratio Odds ratio p-value
MUY MU (95%ClI) (95%CI)
(n=544) v Y
(Sowag) (Spwa2)
Sex
Male 357 (65.63) 281(67.22) 76 (60.32) 1.00 1.00 0.358
Female 187 (34.38) 137 (32.78) 50(39.68)  1.35(0.89-2.03)  1.24(0.78-1.97)
Age (years)
<56 264 (48.53) 205 (49.04) 59 (46.83) 1.00 1.00 0.614
>56 280 (51.47) 213 (50.96) 67 (53.17) 1.09 (0.73-1.63)  1.23 (0.71-1.76)
End stage of renal
diseases 0.031
No 532(97.79) 414(99.04) 118 (93.65) 1.00 1.00
Yes 12 (2.21) 4(0.96) 8 (6.35) 7.01 (2.08-23.71) 4.73(1.15-19.37)
ICH score
<3 318 (58.46) 268 (64.11) 150 (35.89) 1.00 1.00 <0.001
>3 226 (41.54) 50(39.68) 76(60.32) 2.72(1.80-4.08) 1.95(1.57-2.41)
Early tracheostomy
No 295 (54.23) 203 (48.56) 92 (73.02) 1.00 1.00 <0.001
Yes 249 (45.77) 215(51.44) 34 (26.98)  0.35(0.22-0.54)  0.26 (0.16-0.42)
Number of operation
1 time 467 (85.85) 367 (87.80) 100 (79.37) 1.00 1.00 0.025
>2 times 77 (14.15)  51(12.20) 26 (20.63) 1.38 (1.05-1.78)  1.39 (1.04-1.86)

n19199 4 Jadeidusronisidetinlulsmenviavesiiielsavaonidenauesunnnounoniviodiienaeniionauaunn

(Before Establishment Hemorrhagic Stroke Unit)

Before Establishment

394518 Hemorrhagic Stroke Unit

Variables U sanTan Hed5n Crude Adjusted
o . 3 Odds ratio Odds ratio p-value
(ovaz) it it (95%CI) (95%Cl)
n=292 (3awaz) (3awaz)
Sex
Male 183 (62.67) 145 (64.16) 38 (57.58) 1.00 1.00 0.683
Female 109 (37.33) 81 (35.84) 28 (42.42) 1.32(0.75-2.31) 1.18(0.52-2.65)
Age (years)
<56 133 (45.55) 104 (46.02) 29 (43.94) 1.00 1.00 0.610
>56 37 (56.06) 122 (53.98) 37 (56.06) 1.09 (0.62-1.88) 1.22(0.56-2.67)
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n19199 4 Jaduidusronisidetinlulsmeviavesiielsavaonidenauesunnnouteniviodiienaeniionauaunn
(Before Establishment Hemorrhagic Stroke Unit) (si0)

Before Establishment

394918 Hemorrhagic Stroke Unit
. . o o o Crude Adjusted
Variables U 3J9AYIN BRI
o . R Odds ratio Odds ratio p-value
(50802) A1UIU A1UIU
o o (95%CI) (95%CI)
n=292 (30882) (30882)
ICH score
<3 167 (77.31) 142 (83.53) 25 (54.35) 1.00 1.00 <0.001
>3 21 (45.65) 28 (16.47) 21 (45.65) 4.26 (2.09-8.64) 6.18 (2.62-14.58)
Early tracheostomy
No 154 (75.76) 104 (46.02) 50 (75.76) 1.00 1.00 0.002
Yes 138 (47.26) 122 (53.98) 16 (24.24) 0.27 (0.14-0.51) 0.26 (0.11-0.62)
Number of operation
1 time 268 (91.78) 217(96.02) 51 (77.27) 1.00 1.00 0.001
>2 times 24 (8.22) 9 (3.98) 15(22.73)  2.66 (1.71-4.13)  3.07 (1.62-5.81)

m13190 5 JaduidssiensidetinlulsimenuiavesilslsavaenidenauewnniinedmedUigvaonidenaueunn
(After Establishment Hemorrhagic Stroke Unit)

After Establishment

Variables i;i?j Hemorrhagic Stroke Unit Crude Adjusted
Zosa) 590396 Hedaa Odds ratio Odds ratio p-value
AU AU (95%CI) (95%CI)
n=252 5 3
(S9982) (F08@2)
Sex
Male 174 (69.05) 136 (70.83) 38 (63.33) 1.00 1.00 0.559
Female 78 (30.95) 56 (29.17) 22 (36.67) 1.41 (0.76-2.58)  1.22 (0.62-2.37)
Age (years)
<56 131(51.98) 101 (52.60) 30 (50.00) 1.00 1.00 0.709
>56 121 (48.02) 91 (47.40) 30 (50.00) 1.12(0.62-1.98) 1.13(0.59-2.14)
ICH score
<3 192 (68.33) 151 (78.65) 41 (68.33) 1.00 1.00 0.015
>3 19 (31.67) 41 (21.35) 19 (31.67)  1.71(0.89-3.25)  1.97(1.19-3.92)
Early tracheostomy
No 141 (55.95) 99 (51.56) 42 (70.00) 1.00 1.00 0.009
Yes 111 (44.05) 93 (48.44) 18 (30.00)  0.45(0.24-0.85)  0.41 (0.21-0.80)
Number of operation
1 time 199 (78.97) 150 (78.13) 49 (81.67) 1.00 1.00 0.782
>2 times 53 (21.03) 42 (21.88) 11 (18.33)  0.89(0.61-1.29)  0.94 (0.63-1.41)
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Variables Unit n=292, 37U (Sawasz) n=252, 31u3u (398az)
<60 60-120 >120 <60 60-120 >120
Minutes Minutes Minutes Minutes Minutes Minutes
Modified
Rankin Scale
at 3 months
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