Update on the individualized risk of rupture assessment of
abdominal aortic aneurysm using artificial intelligence

A development and validation study for individual prognosis
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» Timing of elective surgery for abdominal aortic aneurysms
(AAA) to prevent ruplures is based upon the cost effeffient
balance between the risk of repair and the risk and rupture

It stands on two large RCTs from the 90°ties: 5.5 cm
Supplemented by rapid growth >1 cm/year and symptoms

» BUT

v

About a fenth of ruptures (rAAA) occur in smaller aneurysms

v

Numbers needed to treat: 2

v

Consequently, 1 out of 2 complications or deathis due fo repair of
an AAA fhat never would have caused problems

~a'genuine efhical dilemma which can 1 be solved- only fo be
minimized as much as possible

Aim

Develop a precision-decision tool for rupture risk of albbdominal cortic
aneurysm (AAA) based upon clinical available data

Inputs: Features from clinical data and CT imagines
» Utiize machine learning (Al) for analysis (Shap-fire model, Microsoft]

» Toisolate key risk factors and predict rupture risk as a decision supporting tool

Compare the diagnostic accuracy of the Al algorithm fo
using the maximal anterior-posterior (AP) diameter alone

Last year it improved diagnostic accuracy from AUC=0.75 to 0.86
Since then: + 5 key FEA outcomes calculated by A4Vascops®

Design and Materials

Case Selection Control Selection

> All surgeries for rAAA » Two matched controls for each case
» Location: Region of Southern Denmark > Elective surgery for AAA

> Timeframe: 2009 - 2016 > Same time frame

» Exclusion: » Same exclusion criteria

» Incorrect classification » Additional criterion:

» Previous AAA surgery No AAA symptoms leading fo a scan
> Notlivingin the region

» Missing preoperative scans

Their medical records and preoperative CT scans were revisited to extract about 130 suspected risk markers

+5 key FEA outcomes calculated by AdVascops®
Rupture was used as the dependent variable

Table 1 - Baseline Characteristics of the case control study population stratified by subgroup
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Description of some selected features for the Al model Result subieasd e[|
stratified by elective or rupture o ot
lafed cluster = ——

Voriobles g [ Eedie | foue [ P reloted cuser,
N [ [ 213 NA Body
Age 73 (6877) 73 (68-77) 73 (6878) 3537 > 213 cases of rAAA =
Smoking 0082 e *Luminal area
BSA (DuBois 197 (212) 196 (201) 198 (238) 2188 » 424 controls of elective repairs
Pulse Pr €182(16812 275(15756 59706 (19.444
e lisor {575 ) » Variables were clustered when r> 0.7
Plafelet inhibifors. 373 (58.6%) 281 (66.3%) 79 (37.1%)
Shain 75 (585%) 292 (689%) 3 (39%) <0001 » Clusters ranked according to imformation value
oot s ] T T e » 19 features were selected for the model
Cl scon post-processing messuremens .
Maximal ransversal diameler (cm 673(17) 813(12) 79(19) <0001 > Five most corelated (important) features:
Luminal areo (cm) 1577 (132) 1236 (6.4) 72718) <00
Distance between iliac bifurcations (cm) 731(1.3) 7.43(1.3) 7.07 (1.3) 0004 Transversal diameter of AAA
Distance between lowest renal artery to the aorfic bifurcation (cm) 1272 (26) 1264 (28) 12.89 (1.9) 0037 2 Puse pressure
Caicification-score (agaston) at max. size over 15mm 175.03 (286.6) 190.7 (309.4) 14402 (232.8) 0083 z o
Right liac arfery maximal diameter (cm) 1859 (9.1) 1837 (8.4) 19.12(10¢) 7715 3 Body-surface-area (DUBOis)
Anerior Wall hickness () 172 114(2) 1532 B —
Distance between right iliac bifurcation to the aortic bifurcation (cm) 615(1.4) 6.14(1.4) 617 (1.4) 4039 4 Lumindl area (cm?)
Distance between the aortic bifurcation fo os sacrum (cm) 6.1(1.6) 589 (1.6) 6.53(1.7) <0.001 -
Transvers outer-fo-outer diameter of L3 (cm) 45(4) 448 (4) 454(5) 235 5. Statins.
Distance between left liac bifurcation to the aortic bifurcation (cm) 641 (1.6) 64(1.6) 643(1.5) 4905

e u 066 (0.43) 056 (027) 053 (0.63) <0001 » DM, sex and family disposition was not included -

033 (0.18) 029 (0.11) 0.46 (0.26) <0001 i

M wol — %ggg ﬁggm;} 20 » Neither were any of the core outcomes of FEA
o wal sress =
Rupture equivalent diameter 70.2(39.2) 62.3(30.7) 91.1(50.6) <0.001

The reason for FEA outcomes not to be included

N R Results — Diagnostic accurac
- it didn’t prove add value and wasn't better that size itself . a9 I uracy

ROC Curve
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» An Al based algorithm consisting of 19 rupture risk markers are significantly better at identifying
ruptures compared to AP diameter alone by improving AUC by 12%

» It holds the potential to decrease the numbers needed to treat to prevent one rupture

» Adding key rupture risk outcomes of finite element analysis didnt improve this further




