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Interventional cardiology

* Team work between cardiologist and
2-3 nurses

e Patient is imaged during a procedure
from various projections with
fluoroscopy and often also cine

* Many clinical practices affect the often
instantaneous choices on how and
when to obtain necessary diagnostic

information
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And the same in the EU level

The median total Pxa values (in Gy cm?) for each procedure and each country. The last two columns are the 3rd quartiles (without and with weight restriction) of the
data on each row. The median Py, values that are based on less than five data points are given in parentheses. DRL was calculated from medians with at least five data
points. “Includes ablation. The 3rd quartiles in parenthesis are calculated without this values.

Procedure BE HR CZ FI FR GR IR PL ES SE CH 3rd quartile 3rd quartile (restr)

35.6 355 21.2 - 141 34.2 65.7 : 36.8
87.3 35.9 89.8 45.7 44.5 63.4 135 68

(305.4) (55.4) 130 89.4 193 B 25.9 . 140
218 1.86 5.60 .50 38
2.28 3.20 (25) . 3.65 4.23
18.4 31.4 18.4 20.8
0.97 3.67 3.2 4.75
0.96 14.5 10.5 -
2,51 29.2 13.6 16.0

1.09 145 . . 8 A 14.1 (11.9) (13.5)




Total DAP (Gycm?2)

Percutaneous Coronary Intervention

300+ Transcatheter Aortic Valve Implantation
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EU

TAVI
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Procedure difficulty

Many possible Optimization

parameters Imaging protocols
depending on the EIRGI
procedure e

Collimation

Projections

oom



How to set difficulty levels?



Dose monitoring software

= DoseWatch, Radimetrics and many
others available

= Angiospecific parameters

= Exportation of data




Procedure registries
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Patient demographic data

Weight
Height
Age

Gender



Dose prediction

Repeat 100 fimes with new randomisafion seed

1) Read data

2] Splitinfo fraining and test sefs
3) Impute missing values

4) Scale features

Repeat fork
feature selection
methods

5) Use feature
selection method k

|
I

6) Selectn
best features

Repeat for n features

i

Repeat for each hyper- |
parameter combination

7) Train model using
5-fold cross-validation

8) Obtain the best
model based on
validation error
for prediction

|

I

?) Save final test error
for feature selection
method k using n
features




Dose prediction
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Maximum Skin Doses and Erythema Risks

® There is a risk but how big is it?
®» How to communicate it?

= How to implement good practices?




Dose variation in Gafchromic

Film Measurements

TAVI MSD vs. KAP TAVI MSD vs. airkerma
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Dose variation in Gafchromic

Film Measurements

PCl MSD vs. KAP PCl MSD vs. AirKerma
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{ What causes this variation? }

= Use of projections

® Patient size

= |maging protocols




Alert Levels

* For 2 Gy MSD to be exceeded in TAVI

e 200 000 mGycm? KAP
* Or

e 2 Gy air kerma




Skin dose algorithms I



Rough outline on
now they work

* Estimation of patient size and location

e Realtime data collection of projections

and irradiations

e Estimation of entry points and

summing skin doses

 DoseWatch, DoseWise, CareMonitor,

Dose tracking system..
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Validation? I



Thank you!
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