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Abstract 

Background and Purpose: Intracerebral Hemorrhage (ICH) has a poorer prognosis than 

acute ischemic stroke (AIS). However, clinician perception of prognosis may influence 

treatment decisions and adversely affect outcome. On acute CT, the conspicuity of ICH 

compared to AIS may lead clinicians to overestimate severity and influence prognostic 

evaluation. We investigated whether clinicians’ estimates of volume, severity and prognosis 

from acute imaging differed between ICH and AIS.  

 

Methods: CT scans from participants with acute ICH or ischemic stroke were reviewed. 

Volume was calculated using the ABC/2 method and automated volumetric analysis via 

specialised imaging software. ICH cases were matched with AIS cases for lesion volume, 

based on acute (<6h) CT for ICH, and 24h CT for AIS. Blind to clinical information, 

clinicians estimated lesion volume to the nearest 5ml, graded lesion severity from 1 (mild) to 

5 (very severe) and estimated 30-day prognosis using the modified Rankin Scale (mRS).  

 

Results: We compared 33 ICH cases with 33 volume-matched AIS cases. Clinicians 

overestimated ICH volume and underestimated AIS volumes: mean differences (estimated - 

actual volume) were +8ml (±30) for ICH and -8ml (±27) for AIS (p<0.001). Observers rated 

ICH to be of greater severity and poorer prognosis compared to AIS cases: 109/265 [41%] 

ICH cases rated severity categories 4 or 5 compared to 36/257 [14%] AIS, p<0.001; 

estimated mRS 0-2 in 125/265 [47%] of ICH compared to 190/257 [74%] AIS, p<0.001. 

Results were unaffected by presence of intraventricular blood. Estimated severity and 

prognosis for ICH remained significantly worse compared to AIS after adjustment for 

estimated volumes.  
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Conclusions: Clinicians overestimated ICH volume and severity compared to AIS of 

equivalent volume, and also assigned significantly worse prognosis independent of volume 

estimates. 

 

 

Background 

Intracerebral hemorrhage (ICH) has a poorer prognosis than acute ischemic stroke (AIS).  

One month mortality following ICH is estimated to be approximately 40%, around four times 

that seen in AIS [1-3]. Long term outcomes are comparably poor: survival following ICH is 

46% at one year, with 75% either deceased or severely disabled [ 4].  

 

A negative perception of prognosis may, however, impact significantly on the management 

of patients with ICH. Clinical underestimation of the chances of favorable outcome in severe 

ICH cases may prompt clinicians to limit intensive management strategies [5, 6] and lead to 

early implementation of end-of-life protocols, with the inevitable consequence of higher 

mortality among these patients [7]. Prognosis may therefore be biased as a consequence of 

clinical perception. However, Clinician assessment of prognosis has been shown to more 

closely predict 3-month outcome ICH than prognostic scales [8]. 

 

Despite the differences in outcomes between ICH and AIS, previous studies have reported 

that stroke type did not influence prognosis when lesion volume and initial severity of 

symptoms were accounted for [9]. Greater average lesion volume in ICH compared to AIS  

may determine greater stroke severity in ICH, and thus prognosis [10]. More recent registry 

data reinforce the average greater severity of ICH compared to AIS and suggest association 
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of poorer prognosis to be independent of stroke type [11]. However, these comparisons may 

be similarly confounded by potential clinical bias in management strategies. 

 

We hypothesized that clinicians would exhibit negative perceptions of ICH compared to AIS 

by over-estimating the volume of brain lesions, assigning greater clinical severity and 

predicting poorer outcome based on acute CT appearances.  

 

 

Methods 

Study Design and Participants: 

This was a single center, retrospective, case-control study. Anonymized CT scans were 

selected from a local database of scans obtained from participants in observational or 

interventional research studies, where acute imaging was obtained. ICH cases presented 

between July 2013 and September 2016 and AIS cases between January 2009 and September 

2013. Oral anticoagulant-associated ICH cases were excluded. Ethical approval for the 

studies was given by national ethics committees and included participant consent for further 

imaging based research using de-identified scans.  The data that support the findings of this 

study are available from the corresponding author upon reasonable request. 

  

Group Characteristics:  

Clinical, demographic and stroke presentation characteristics were recorded for each 

participant. These included age, sex, past medical history and admission National institute of 

Health Stroke Scale (NIHSS) and estimated pre-stroke modified Rankin Scale (mRS) scores 

[12, 13].  
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Image Analysis: 

Whole brain non-contrast CT scans were acquired using either a Philips Brilliance 64 slice 

scanner, (120kV, slice thickness 0.6mm) or a General Electric optima scanner (120kV, slice 

thickness 0.6mm). Scans for the ICH cases were acquired <6h after onset of symptoms. AIS 

cases were also recruited <6h after symptom onset but follow-up imaging carried out at 

approximately 24 hours was used for comparison in this study to ensure sufficient time had 

passed to allow adequate visualization of the final infarct.  Scans were reviewed for presence 

or absence of intraventricular extension and ICH location (lobar or deep). ICH volumes were 

calculated by two techniques; the ABC/2 method [14, 15] using manual measurement of 

maximal ICH diameter in three perpendicular x, y and z planes on a 5mm thick slice of a 

multi-planar whole brain non-contrast CT image. Since the ABC/2 method assumes 

approximately ovoid geometry and may not estimate volume of irregularly shaped ICH 

accurately, we additionally undertook volumetric analysis using the imaging package MIStar 

(version 3.2.63) by manually placing a seed region of interest (ROI) in the hemorrhage on a 

single axial 5mm slice, followed by growing the ROI using automated thresholding then 

summation of multiple axial frames to derive a volume.  

 

For each scan, a single observer calculated lesion volumes twice, with a minimum interval of 

two weeks between the first and second measurements. The observer was blinded to first 

measurements at the time of second measurement. The mean of the two measurements was 

used as the lesion volume. Each of the ICH cases was matched with an AIS scan selected to 

be within ±10% of the volume of the ICH scan. Infarct volumes for the AIS comparators had 

been previously calculated using the same MIStar imaging package.  

 

Scan Review: 
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Scans were presented with no accompanying clinical information in a random order to 

clinicians of different levels of experience. Participants were asked to 1) estimate lesion 

volume to the nearest 5ml; 2) give a subjective impression of expected clinical severity on a 

scale of 1-5 (1 = mild, 5 = very severe); and 3) estimate 30-day prognosis by mRS (0-6).  

 

Statistical Analysis:  

Statistical analyses were performed using IBM SPSS Statistics version 21.0. Categorical 

variables are presented as frequencies and proportions and were compared using Pearson χ2 

test for association and Fisher’s Exact tests. Continuous variables are described as either 

mean (±standard deviation [SD]), or median (interquartile range [IQR]) and compared using 

independent samples t-test or Mann Whitney U tests for normally and non-normally 

distributed data respectively. Binary logistic regression analysis was carried out to assess 

factors (including stroke type, lesion volume, observer experience, patient age) predicting 

estimated favorable prognostic outcome (defined by mRS 0-2).  

 

 

Results 

Study participants and cohort characteristics 

Thirty-three CT scans were obtained for analysis as the ICH group, and were matched to 33 

AIS comparator CT scans from a local research imaging database. Comparison of clinical 

characteristics for the two groups (Table 1) showed higher median National Institutes of 

Health Stroke Scale (NIHSS) scores in the ICH group (17, IQR 10-21) compared to the AIS 

group (9, IQR 5-14, p=0.002). The level of consciousness component (NIHSS item 1a) was 

zero in most cases in both groups (19/33 ICH and 28/33 AIS). Atrial fibrillation (p=0.002) 

and hyperlipidemia (p=0.039) were more prevalent in the AIS group. 
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Scan review: 

A median of 8 (IQR 8-8.25) observers reviewed each scan. Forty-eight percent (n=16) of 

observers were experienced (14 stroke physicians, 2 neurologists) and 17 less experienced (5 

senior medical trainees, 7 junior medical trainees, 4 clinical research fellows, 1 stroke 

research nurse specialist).    

 

A median of 6 (IQR 5-7) volume estimations were made per scan. Thirteen scans from both 

the ICH and the AIS groups had ≤5 volume estimates. Mean measured lesion volume was the 

same for both groups: 25 ±30 ml for the ICH group and 26 ±32 ml for the AIS group (Figure 

1). Mean estimated lesion volume for ICH cases was significantly greater than for AIS cases 

(32 ±33ml compared to 17±23ml respectively, p<0.001). The mean difference between 

estimated and actual lesion volume was +8ml (±30) for the ICH group and -8ml (±27) for the 

AIS group (p<0.001, Figure 2). A sensitivity analysis found that there was no difference in 

volumes between scans that had ≤5 volume estimates when compared to scans with >5.  

 

There were 265 estimates of clinical severity and 30-day prognosis for the ICH group and 

257 for the AIS group. Clinicians graded ICH to be of greater severity than AIS (Figure 3) 

with estimates of greatest severity (categories 4 or 5) in 41% (n=109) of ICH case estimates 

compared to 14% (n=36) for AIS cases (p<0.001). Clinicians also estimated ICH cases to 

have less likelihood of favorable 30-day prognosis (defined as mRS 0-2) predicting 

independent recovery in 47% (n=125) of ICH cases compared to 74% (n=190) of AIS cases 

(Figure 4, p<0.001). Differences remained statistically significant for both analyses after 

omitting observers who did not make volume estimations.  
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In binary logistic regression, significant univariate predictors of estimated favorable outcome 

(mRS 0-2) were stroke type (ICH compared to AIS, odds ratio 0.31, 95% confidence interval 

0.19 - 0.48, p<0.001) and estimated lesion volume (odds ratio 0.56, 95% CI: 0.49 - 0.65, 

p<0.001). Observer experience (experienced compared to less experienced observers (odds 

ratio 1.83, 95% CI: 0.89 - 2.12, p=0.145) and patient age (odds ratio 1.07, 95% CI: 0.90 - 

1.29, p=0.443) were not. In multivariable logistic regression, predicted favorable outcome 

remained significantly associated with stroke type (odds ratio for ICH 0.47, 95% CI: 0.28 - 

0.80, p=0.005) after adjusting for estimated lesion volume.  

 

In exploratory analyses, we assessed whether radiological features that might have influenced 

observers modified the association of stroke type with estimated prognosis. Intraventricular 

hemorrhage (IVH) was present in 11 of 33 ICH cases (33%) but did not significantly 

influence estimated lesion volume or predicted outcome. Differences in volume estimations 

between AIS and ICH groups remained statistically significant after excluding cases with 

IVH. Presence of IVH was unrelated to either actual or estimated parenchymal ICH volumes: 

Comparing presence and absence of IVH cases, measured parenchymal ICH volumes were 

22ml and 27ml respectively (p=0.174) and estimated ICH volumes 30ml and 34ml (p=0.498). 

Forty-three percent (n=31) of IVH positive cases were predicted to have mRS 0-2 compared 

to 48% (n=93) of IVH negative cases (p=0.480). Median midline shift was 2.5mm in both 

ICH and AIS groups (Mann-Whitney U-test, p=0.658). Ventricular effacement of any degree 

was more commonly seen in ICH cases 19/33 cases versus 10/33, odds ratio 3.12, 95% CI 

1.13-8.60). Both midline shift and ventricular effacement were each associated with poorer 

estimated mRS outcomes. In a logistic regression analysis that included midline shift and 

ventricular effacement, stroke type remained significantly associated with reduced odds of 

favorable estimated 30 day mRS (OR 0.44, 95% CI 0.29-0.67, p<0.001). 
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There were 13 deep / basal ganglionic and 20 lobar ICH cases. Deep/ basal ganglionic ICHs 

were smaller than lobar ICH (17ml compared to 36ml, p<0.001). Estimated lesion volumes 

for both deep/basal ganglionic bleeds and lobar bleeds were significantly greater than 

measured volumes (22ml and 46ml respectively, p<0.001 for each). Sixty percent (n=86) of 

deep/basal ganglionic bleeds were estimated to have a favorable 30 day prognosis compared 

to 31% (n=38) of lobar ICH cases (p<0.001).  

 

 

Discussion 

Using CT scans matched for lesion volume, we found that clinicians significantly 

overestimated the volume of ICH, and underestimated the volume of AIS. In addition, 

clinicians estimated clinical severity to be significantly greater for ICH, and predicted less 

likelihood of favorable day 30 outcomes for ICH compared to AIS, even after adjusting for 

estimated lesion volume, and independent of radiological features including midline shift, 

and ventricular effacement.  

  

Intraventricular hemorrhage is associated with greater ICH severity [16-18], and was present 

in a third of our ICH cases but did not appear to influence clinicians’ interpretation of 

volume, severity or prognosis. 

 

Limitations of this study include its small sample size and its single center, retrospective 

design. We did not match cases for imaging features denoting “brain frailty”, such as the 

presence of brain atrophy, established cerebrovascular lesions or small vessel disease [19, 20] 

that may have impacted clinicians’ estimates; however, patient age (as a surrogate for brain 
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frailty measures) did not modify the significant differences between ICH and AIS in 

estimated prognosis. While we selected control cases on the basis of lesion volume, location 

may also be relevant to both prognosis and severity, and was not matched across the study 

groups [21, 22]. Similarly, we were not able to account for other factors of prognostic 

relevance such as hematoma location, intraventricular hemorrhage, hematoma density and 

morphology, [23-27] which often have no correlate in AIS cases. Additionally, a single 

baseline CT cannot capture the dynamic nature of ICH, the hematoma expansion commonly 

seen in the early hours after onset signifying poorer prognosis [28-30]. 

 

A greater propensity for deep location of ICH compared to AIS with internal capsular 

involvement could have accounted for the higher median NIHSS scores in ICH cases, since 

motor function represents a higher proportion of scores than other aspects of neurological 

deficit [12].  Level of consciousness accounted for only a small proportion of total NIHSS 

score in both groups. It is possible that observers may have taken lesion location into account 

when making prognostic estimations, but this could not be included in our analysis since the 

inherently different pathologies make matching of both volume and location for ICH cases 

with equivalent AIS cases extremely challenging. Lobar hemorrhages were estimated to have 

poorer 30-day prognosis compared to deep/basal ganglionic ICH, but lobar ICHs were 

significantly larger, therefore volume is likely to be the dominant factor considered by 

clinicians.  

 

Our results suggest that a bias is present among clinicians in assessing stroke severity and 

prognosis for ICH compared to AIS. This may be of importance since outcomes are 

significantly affected by acute management, including end-of-life decisions or delays in 

secondary preventative treatment or rehabilitation [31-33].  



 10 

Sources of Funding  

None  

 

 

Conflicts of Interest/ Disclosures 

On behalf of all authors involved there are no conflicts of interest or disclosures 

 

 

References  

1. Aguilar MI, Freeman DW. Spontaneous Intracerebral Hemorrhage. Semin Neurol. 

2010;30:555-564. 

 

2. Van Asch CJ, Luitse MJ, Rinkel GJ, Van Der Tweet I, Algra A, Klijn CJ. Incidence, 

case fatality, and functional outcome of intracerebral hemorrhage over time, 

according to age, sex, and ethnic origin: a systematic review and meta-analysis. The 

Lancet Neurology. 2010;9:167-176. 

 

3.  Bamford J, Dennis M, Sandercock P, Burn J, Warlow C. The frequency, causes and 

timing of death within 30 days of a first stroke: the Oxfordshire Community Stroke 

Project. J Neurol Neurosurg Psychiatry. 1990;53:824-829. 

 

4.  Poon MTC, Fonville AF, Al-Shahi Salman R. Long-term prognosis after 

intracerebral hemorrhage: systematic review and meta-analysis. J Neurol Neurosurg 

Psychiatry. 2014;85:660-667. 



 11 

 

5. Brizzi M, Abul-Kasim K, Jalakas M, Selariu E, Pessah-Rasmussen H, Zia E. Early 

do-not-resuscitate orders in intracerebral hemorrhage; frequency and predictive value 

for death and functional outcome. A retrospective cohort study. Scandinavian Journal 

of Trauma, Resuscitation and Emergency Medicine. 2012;20:1-6.  

 

6. Becker KJ, Baxter AB, Cohen WA, Bybee HM, Tirschwell DL, Newell DW, et al. 

Withdrawal of support in intracerebral hemorrhage may lead to self-fulfilling 

prophecies. Neurology. 2001;56:766-772. 

 

7. Hemphill JC 3rd, Newman J, Zhao S, Johnston SC. Hospital Usage of Early Do-Not-

Resuscitate Orders and Outcome After Intracerebral Hemorrhage. Stroke. 2004;35: 

1130-1134.  

 

8. Hwang DY, Dell CA, Sparks MJ, Watson TD, Langefeld CD, Corneau ME, et al. 

Clinician judgment vs formal scales for predicting intracerebral hemorrhage 

outcomes. Neurology. 2016;86: 126-133. 

 

9. Jørgensen HS, Nakayama H, Raaschou HO, Olsen TS. Intracerebral hemorrhage 

versus infarction: Stroke severity, risk factors, and prognosis. Ann Neurol. 

1995;38:45-50. 

 

10. Broderick JP, Brott TG, Duldner JE, Tomsick T, Huster G. Volume of intracerebral 

hemorrhage a powerful and easy-to-use predictor of 30-Day mortality. Stroke. 

1993;24:987-993. 



 12 

 

11.  Andersen KK, Olsen TS, Dehlendorff C, Kammersgaard LP. Hemorrhagic and 

ischemic strokes compared: Stroke severity, mortality, and risk factors. Stroke. 

2009;40:2068-2072 

 

12. Adams HP Jr, Davis PH, Leira EC, Chang KC, Bendixen BH Clarke WR, et al. 

Baseline NIH Stroke Scale score strongly predicts outcome after stroke: A report of 

the Trial of Org 10172 in Acute Stroke Treatment (TOAST). Neurology. 

1999;13:126-131. 

 

13. Van Swiesten JC, Koudstaal PJ, Visser MC, Schouten HJ, Van Gijn J. Interobserver 

agreement for the assessment of handicap in stroke patients. Stroke. 1988;19:604-7. 

 

14. Kothari RU, Brott T, Broderick JP, Barsan WG, Sauerbeck LR Zuccarello, et al. The 

ABCs of measuring intracerebral hemorrhage volumes. Stroke. 1996;27:1304-1305. 

 

15.  Huttner HB, Steiner T, Hartmann M, Köhrmann M, Juettler E, Mueller S, et al. 

Comparison of ABC/2 Estimation Technique to Computer-Assisted Planimetric 

Analysis in Warfarin-Related Intracerebral Parenchymal Hemorrhage. Stroke. 2006; 

37:404-408. 

 

16. Tuhrim S, Horowitz DR, Sacher M, Godbold JH. Volume of ventricular blood is an 

important determinant of outcome in supratentorial intracerebral hemorrhage. Critical 

care medicine. 1999;27:617-621 

 



 13 

17. Bhattathiri PS, Gregson B, Prasad KS, Mendelow AD. Intraventricular haemorrhage 

and hydrocephalus after spontaneous intracerebral haemorrhage: results from the 

STICH Trial. Brain Edema XIII. Acta Neurochirurigica Supplementum. 2006;96:65-

68. 

 

18. Mustanoja S, Satopää J, Meretoja A, Putaala J, Strbian D, Curtze S et al. Extent of 

secondary intraventricular haemorrhage is an independent predictor of outcomes in 

intracerebral haemorrhage: Data from the Helsinki ICH study. International Journal 

of Stroke. 2015;10:576-581. 

 

19. Wardlaw JM, Smith EE, Biessels GJ, Cordonnier C, Fazekas F, Frayne R, et al. 

Neuroimaging standards for research into small vessel disease and its contribution to 

ageing and neurodegeneration. Lancet Neurol. 2013;12:822-838. 

 

20. Bryan RN, Wells SW, Miller TJ, Elster AD, Jungreis CA, Poirier AD, et al. Infarct 

like lesions in the brain: prevalence and anatomic characteristics at MR imaging of 

the elderly- Data from the Cardiovascular Health Study. Radiology. 1997;202:47-54. 

 

21. Samarasekera N, Fonville A, Lepiniere C, Farrall AJ, Wardlaw JM, White PM, et al. 

Influence of intracerebral haemorrhage location on incidence, characteristics and 

outcome. Stroke. 2015;46:361-368. 

 

22. Sreekrishnan A, Dearborn JL, Greer DM, Shi FD, Hwang DY, Leasure AC, et al. 

Intracerebral haemorrhage location and functional outcomes of patients: A systematic 

literature review and meta-analysis. Neurocritical care. 2016;25:384-391. 



 14 

 

23. Barras CD, Tress BM, Christensen S, MacGregor L, Collins M, Desmond PM, 

Skolnick BE, et al. Density and shape as CT predictors of intracerebral hemorrhage 

growth. Stroke. 2009;40:1325-31. 

 

24. Boulouis G, Morotti A, Brouwers HB, Charidimou A, Jessel MJ, Auriel E, et al. 

Association Between Hypodensities Detected by Computed Tomography and 

Hematoma expansion in Patients with Intracerebral Hemorrhage. JAMA Neurol. 

2016;73:961-8. 

 

25. Brouwers HB, Chang Y, Falcone GJ, Cai X, Ayres AM, Battey TW, et al. Predicting 

hematoma expansion after primary intracerebral hemorrhage. JAMA Neurol. 

2014;71:158-64. 

 

26. Sporns PB, Schwake M, Schmidt R, Kemmling A, Minnerup J, Schwindt W, et al. 

Computed tomographic blend sign is associated with computed tomographic 

angiography spot sign and predicts secondary neurological deterioration after 

intracerebral hemorrhage. Stroke. 2017;48:131-5. 

 

27. Witsch J, Bruce E, Meyers E, Velazquez A, Schmidt JM, Suwatcharangkoon S, et al. 

Intraventricular hemorrhage expansion in patients with spontaneous intracerebral 

hemorrhage. Neurology. 2015;84:989-94. 

 



 15 

28. Broderick JP, Diringer MN, Hill MD, Brun NC, Mayer SA, Steiner T, et al. 

Determinants of intracerebral hemorrhage growth: an exploratory analysis. Stroke. 

2007;38:1072-5. 

 

29. Davis SM, Broderick J, Hennerici M, Brun NC, Diringer MN, Mayer SA, et al. 

Hematoma growth is a determinant of mortality and poor outcome after intracerebral 

hemorrhage. Neurology. 2006;66:1175-81. 

 

30. Demchuk AM, Dowlatshahi D, Rodriguez-Luna D, Molina CA, Blas YS, Dzialowski 

I, et al. Prediction of hematoma growth and outcome in patients with intracerebral 

hemorrhage using the CT-angiography spot sign (PREDICT): a prospective 

observational study. Lancet Neurol. 2012;11:307-14. 

 

31. Candelise L, Gattinoni M, Bersano A, Micieli G, Sterzi R, Morabito A. Stroke-unit 

care for acute stroke patients: an observational follow-up study. Lancet. 2007;369: 

299-305.  

 

32. Schwarz S, Al-Shajlawi F, Sick C, Means S, Hennerici MG. Effects of Prophylactic 

Antibiotic Therapy With Mezlocillin Plus Sulbactam on the Incidence and Height of 

Fever After Severe Acute Ischemic Stroke. Stroke. 2008;39:1220-1227. 

 

33. Bhalla A, Wolfe CDA, Rudd AG. Management of acute physiological parameters 

after stroke. QJM; 2001;94:167-172. 

 

 



 16 

Figure Legends 

Table 1: Cohort characteristics for study participants according to stroke type. AIS denotes 

acute ischemic stroke, ICH intracerebral hemorrhage, SD standard deviation, NIHSS 

National Institutes of Health Stroke Scale, IQR interquartile range, mRS modified Rankin 

Scale, TIA transient ischemic attack  

 

Figure 1: Scatter plot showing actual against estimated lesion volume for acute ischemic 

stroke (AIS), and intracerebral hemorrhage (ICH) cases. Each point represents an individual 

case. Solid lines represent the line of best fit for average estimation for a given volume. 

Dotted lines represent 95% confidence intervals for average estimation for a given volume.  

 

Figure 2: Individual value plot highlighting difference between estimated and actual lesion 

volumes for the acute ischemic stroke (AIS), and intracerebral hemorrhage (ICH) cases. 

Each point represents an individual case. 

 

Figure 3: Stacked bar chart illustrating distribution of severity estimations for acute ischemic 

stroke (AIS), and intracerebral hemorrhage (ICH) cases.  Figures in each category denote n 

(%). 

 

Figure 4: Stacked bar chart illustrating distribution of 30-day prognosis estimations on the 

modified Rankin Scale (mRS) for acute ischemic stroke (AIS), and intracerebral hemorrhage 

(ICH). Figures in each category denote n (%).  

 

Tables 

Table 1: Cohort characteristics for study participants according to stroke type 
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Statistical Tests: * 2-sample t-test, † Chi-squared test of association with continuity 

correction, ‡ Mann Whitney test, § Fisher’s exact test  

Characteristics 

 

AIS   

participants  

(n=33) 

ICH 

participants 

(n=33) 

P value 

Lesion Volume (ml), Mean 

(±SD) 

26 (±31.9) 25 (±30.2) 0.885* 

Age (years), Mean (±SD)  66 (54-78) 69 (55-83) 0.409* 

Male sex, n (%) 23 (70%) 19 (58%) 0.443† 

Smoker, n (%) 14 (42%) 13 (39%) 1.00† 

Baseline NIHSS, Median (IQR) 9 (5-14) 17 (10-21) 0.002‡ 

Underwent thrombolytic 

treatment, n (%) 

31 (94%) 0 (0%) <0.001† 

Pre-stroke mRS 

     0 

     1 

     2 

     3 

     >3 

     Not Provided 

 

29 (88%) 

1 (3%) 

1 (3%) 

1 (3%) 

0 (0%) 

1 (3%) 

 

25 (76%) 

1 (3%) 

3 (9%) 

4 (12%) 

0 (0%) 

0 (0%) 

 

 

 

 

0.379§ 

Past Medical History     

     Hypertension, n (%) 16 (48%) 21 (64%) 0.321† 

     Diabetes Mellitus, n (%) 5 (15%) 6 (18%) 1.00† 

     Ischemic heart disease, n (%)  6 (18%) 4 (12%) 0.144§ 

     Atrial Fibrillation, n (%) 9 (27%) 0 (0%) 0.002† 

     Hyperlipidemia, n (%) 16 (48.5%) 7 (21%) 0.039 † 

     AIS or TIA, n (%) 4 (12%) 4 (12%) 1.00§ 

     Antiplatelet therapy, n (%) 14 (42%) 9 (27%) 0.301 † 
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Figures 

 

Figure 1: Actual against estimated lesion volume for AIS and ICH  

 

Figure 2: Difference between estimated and actual lesion volumes for AIS and ICH 
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Figure 3: Distribution of severity estimations for AIS and ICH 

 

 

Figure 4: Distribution of 30-day prognostic estimations on the mRS for AIS and ICH 

 


