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1D model
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Pulse waveform analysis
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Patient specific model



Arerial Segment Proximal Terminal Resistance Termanal
Number Anterial Segment Lumen Distal Lumen Distensibility, Viscelasticaty (Ry + Rz Compliance (Cr),

Anterial Segment Name (RightlLeft)  Length. mm  Diameler, mm Dismeter, mm 10=* VmmHg  coeff. (i)  mmHg-soml='  10-5 mUmmHg
Ascending sorta 1 1 s 0.08
‘Aortc arch A 2 20 0.05
Brachiocephalic 3 34 0.0s
Subclavian A ano 34 0.090.10
Common carotid sns 947139 0.090.10
Vertebral 620 1491148 0.14
H O W e V e r Subclavian B, axillary, brachial n1 a2 012
—~  Radial 802 235 014 397 7029
LI ] 8 Ulnar A 923 67 0.1400.13
Interosseous 1024 79 0.140.15 6338 440
O Ul 1125 171 0140013 39.7 7029
N lntemal carotid 12116 178 013
External carotid 1 1317 4 013
T AomcachB 14 39 0.05
O Mhorcicsoma A 18 52 003
Intercostals 2 50 0.09 105 2670.1
€ Thoracic soma B n 104 0.07
>~ Abdominal sorta A 28 53 0.08
D Celiac A 2 20 011
O Celiac B 0 20 013
Hepatic 3l 66 013 273 10225
Gastric 2 7 0.14 0.7 686.1
Splenic 33 63 013 174 15998
Superior mesenteric u 59 011 70 39910
Abdominal sorts B 35 20 0.09
E Renal 608 32 012 8.5 32846
Abdominal sorta 3 20 0.08
Abdominal sorts D 9 106 0.09
Inferior mesenteric 10 50 013 517 5305
. (1) : Z Abdominal sorta E 4 20 0.09
n : Ry Common iliac 42043 59 0.11
X External iliac 4450 144 0.12
—_— > @® - - SRNES S S ————— - ®_D_ Inner iliac 4si51 50 0.13 59.7 4617
: Femoral 46052 a3 013
Deep femoral 4753 126 013 359 7781
_ Posterior tibil 4854 321 0.14 359 781
C —_ R Anterior tibial 49155 343 0.14 420 6640
Basilar artery 2 36 20 031
L i Superior cerebellar sss 10 033 2008 36
I | Basilar artery 1 59 032
Y Post. cerebral 1 061 2 033
/F Post. communicating 62163 4 033
Post. cerebral 2 64065 59 032 505 58
ICA distal PCoant. chor. seg. 66067 2 031
Ant. cerebral 1 68469 12 0.32
Middle cerebral M1 7073 % 0.32
MCA M2 sup. fr. cist. sylvian bif. 714 7 033 752 28
H I I H I I b d d I MCA M2 inf. be. dist. sylvian bif. 72015 70 033 752 28
Single vessel + capillary bed mode Morio . = 2 2
Anl. commumicating n 2 033
Int. car. sinus 7981 1 031
Ophthalmic OS2 1 033 2008 0.4
External carotid 2 ims 61 013
Sup. thy. asc. ph. lyng. fac. oce. 86 101 015 256 59
Superficial temporal 8189 61 014
Manillary ¥890 o1 015 188.0 50
Superficial temporal frontal br. 9193 100 015 188.0 82
Superficial temporal parsetal br. 92004 101 015 188.0 76
Ascending aorta 2 95 3s 005
Right coronary RCA % s37% 014 556 266
Left main coronary LCA 97 5 013
Left anterior descending cororanry LAD o8 am 014 asa 266
Left circumflex LCx % 260 0.14 s 266
Ant. choroidal 100102 % 015 150.4 154
ICA distal cnt. chor.=M1 seg. 1017103 2 013




Sensitivity analysis
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The curse of dimensionality /¥\

single simulation time (s)
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Number of simulations = number of input parameters X 1000
Saltelli (2001)
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Faster code?

single simulation time (s)
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Gaussian process emulator
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Prediction error

MAPE (%)
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10*

Running time
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mnP) 1 1 1
min(a, P) m 7 6
min(o, P) K 6 4
min(Q) K

Cerebral vasospasm )
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Cerebral vasospasm
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Conclusions

® | Mechanistic modelling
e | Sensitivity analysis

e | Statistical emulator

® Application: cerebral vasospasm
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max (o, P)
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Models

# 1% 0 d
1 2 1 8
2 7 4 29
3 15 8 61
4 61 31 245




