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Complexity of tumor board decisions

Head&Neck-Tumorboard at the University Hospital Leipzig, Germany
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Clinical Decision Support Systems using Bayesian Networks
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Bayes’sches Netzwerk (J.Pearl)

Graphical Modelling
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Bayes’sches Netzwerk (J.Pearl)

Probabilistic Modelling
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Bayes’sches Netzwerk (J.Pearl)

Inference
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Clinical Decision Support Systems using Bayesian Networks
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CDSS using BN — Treatment Decision of Laryngeal Cancer

Aim: To model a tumor board decision for laryngeal cancer.
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An example of the MEBN therapy decision of laryngeal cancer, >1100 IEs and >1500 dependencies
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Concept for a CDSS using BN

(b) Experts
(e.g. committee of medical specialist and computer scientist)
oy
@ ﬁ
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(1) (9)
construct and update | | define

(12) “Down compiler”

(3) ¥
quuries & ( ’)
p iIshes (5) (6) clahges
computes “Up comp ler” € - —_—
— ﬁ | . __) - — 2 _»
4) (N
ptishes offars
(e) MIMMS (a) MEBN (d) PSBN (g) Viewpoint
therapy model
| (2) select (11) interact with |
[ (10)
L -~ select and adjust
8.
(c) Users

(e.g. attending physician and patient)

Cypko MA, Stoéhr M, Denecke K, Dietz A, Lemke H U. “User interaction with MEBNs for large patient specific
treatment decision models with an example for laryngeal cancer” Int J CARS, 9 (Suppl 1), 2014.

O
N
[}
e
'—
=
%)
oz
1w
2
Z
>

CG S mario.cypko@medizin.uni-leipzig.de 10



Repositories, engines and transmission

BN limitation of :

Fuzzy values to decreas data validity over time
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Limits in BN modelling

- Information about time is needed.

- Recalculating fuzzy values based on past time of examinations

Additional Tools

Lg

(a) Arden Engine

(8) pushes

e.q, Arden Syntax
medexter

(1) listening (2) pushes
(7) “Down compiler clinical decision support
(3) N
e e e dueries -
SEEEEEE pushes ) ¥ dsmrp—r (6)
' ?Iﬁl ?EEI computes “Up compiler* |¢
— < —_—
o
(e) TIMMS (b) MEBN (d) PSBN
therapy model
T (9) select (10) interact with T
- =N
8.
(c) Users

(e.g. attending physician and patient)

Gaebel J, Stoehr M, Cypko MA. “Integrating Intelligent Agents in form of Arden Syntax for Computing Instance Based
Fuzziness into Patient-Specific Bayesian Networks” Int J CARS, 11 (1), 2016.
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Concept for a CDSS using BN

(b) Experts
(e.g. committee of medical specialist and computer scientist)
oy
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(12) “Down compiler”

(3)
queries & (8)
' pushes (5) changes
€« = computes A
e -,,,, 3
() = === (7)
pushes “%“%@5 offers
(e) MIMMS (a) MEBN (d) PSBN (g) Viewpoint
therapy model
T (2) select (11) interact with T I
Il
(10)
L -~ select and adjust
8.
(c) Users

(e.g. attending physician and patient)

Cypko MA, Stoéhr M, Denecke K, Dietz A, Lemke H U. “User interaction with MEBNs for large patient specific
treatment decision models with an example for laryngeal cancer” Int J CARS, 9 (Suppl 1), 2014.
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Challenges with modelling
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Expert-Based Probabilistic Modelling

- - | € = € [3iccas-xmlherokuapp.com/network/111UyMSFOI/0/0/
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Challenges with modelling
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Fragebogen fiir Interviews mit den befragten Fachirzten
2um Modell Rhinosinusitis am IRDC

1. Beschreiben Sie die studie mit einem satz:

2. Haben Sie Anmerkungen zur Studie:

3. Wie hiufig tritt die Disgnose Rhinosinusitis® in Ihrem Arbeitsalitag auf?

4. usability:
- stBree sieetwas an der Applikation, wenn ja, was?
- Screenshot ausdrucken - Feedback zu dem Layout?
o Haben Sie 1. bis 13. verstanden?
o Wie idend war fir Sie die i im Bereich 8] fir die Wahl des zu
bearbeiteten Knotens?

5. Beantwortungsverlauf:

- Inwis vielen Sitzungen haben Sie die Fragen bearbeitet?

- wie lange waren diese Sitzungen im Schnitt?

- Zuwekhen Uhrzeiten haben Sie die Fragen beantwortet?

- Wurdsn Ihre Sitrungen aus irgendeinem Grund (2.8 Anruf] unterbrochen?

6 Variationen in den Antworten:
- Einige gesewte Wahrscheinlichkeiten umerscheiden sich stark, woran kann s threr Meinung
nach liegen?

6.1 Falsch verstandzne Fragen [Problem beim Tool):

- War die Menge der Frazen zu hoch, sodass konzentrisrtes Arbeiten schwer fiel?
- War die Anderung der Voraussetzungen immer erkennbar?

- GabesSchwisrigksiten bei der Bedienung der Applikation?

- wassoll Ihrer Meinung nach diese Frage sussagen?

- wie hinen Sie den sachverhalt anders formuliert?

- Sonstiges:

6.2 Andere ansicht (medizinisches verstingnis):

- Fehlten zusitriiche Voraussetrungen/ weitere Informationen?
o Wenn ja:
= mitten Siesich gewlnscht Fragenzu fberspringen?
= wieso haben Sienicht an dieser Stelle (sher) unsicher angegeben?
- Woher kommt der Unterschied im medizinischen Verstindnis?

7. Haben Sie sonstige Anmerkungen zur Studie?
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Web-Tools to support expert modelling
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The modeller
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Concept for a CDSS using BN

(b) Experts
(e.g. committee of medical specialist and computer scientist)
oy
@ i
+
(1) (9)
construct and update | | define

(12) “Down compiler”

(3) v
queries & e (8)
' pushes %) vz e (6) changes
< i computes = o “Up compiler” —
) = = === ‘ (7)
pushes ‘S?—E@@ - S offers
(e) MIMMS (a) MEBN (d) P$BN (g) Viewpoint
therapy model
(2} seiect (11) interact with T I
Il
(10)
L -~ select and adjust
8.
(c) Users

(e.g. attending physician and patient)

Cypko MA, Stoéhr M, Denecke K, Dietz A, Lemke H U. “User interaction with MEBNs for large patient specific
treatment decision models with an example for laryngeal cancer” Int J CARS, 9 (Suppl 1), 2014.
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GUI - Examples

Therapy decision model with an example of Larnygeal cancer

INFLUENCES

SYSTEM THERAPY

Lemke HU, Cypko MA, Warner D, Berliner L..3D++ Visualisation of MEBN Graphs and Screen
Representations of Patient Models (PIXIE I1). Stud Health Technol Inform. 2014;196:248-51.
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GUI for analyzing PSBNs
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Thank you!

Questions?

(b) Experts
(e.g. committee of medical specialist and computer scientist)
o,
e &
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(1) 9)
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(12) “Down compiler”
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= l ’ﬁ ’ﬁ computes “Up compiler* —
= - —
.-q,-:-_i’\. 7)
= -~ == et offers
(e) MIMMS (a) MEBN (d) PSBN (f) UID (g) Viewpoint
therapy model
T (2) select (11) interact with T ]
[=
| - : select and adjust
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(c) Users

(e.g. attending physician and patient)
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Meet our digital OR!
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