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Objective To determine whether machine learning of acute
stroke computerised tomography (CT) images helps predict
Symptomatic Intracranial Haemorrhage (SICH), following treat-
ment with intravenous thrombolysis (tPA).

Methods Clinical records and CT-scans of 116 acute ischaemic
stroke patients treated with intravenous tPA were collected
retrospectively, comprising 100 patients who subsequently
improved, and 16 who developed SICH. The sample was split
into training (n=106) and test sets (n=10), the latter of which
contained one SICH-to-be subject every time, repeated with
different combinations 1760 times. Raw CT-scans were spa-
tially normalised and input into a Support Vector Machine
(SVM), adjusted for clinical severity. Performance of the SVM
was compared with validated prognostication tools (SEDAN
and HAT scores), by assessing area under receiver operating
characteristic curves (AUC), and success on 1/10 forced-choice
tests.

Results AUC of the SVM (0.72) compared favourably with
that of SEDAN and HAT scores (0.63-0.71). The SVM also
identified 9/16 SICHs on forced-choice tests, as opposed to
1/4 using prognostic scores.

Conclusions This proof-of-concept study shows that machine
learning methods applied to acute stroke CT-scans potentially
offers automation, and improved performance in SICH predic-
tion following thrombolysis. Larger-scale cohorts, and incorp-
oration of CT perfusion/angiography data, should be tested
with such methods.
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