Al-enabled decision support

for spine surgery
integrated in the EHR

- Innovation report from NORspine

Tor Ingebrigtsen Tore K. Solberg Greger Lonne

HELSE

o = 5‘“
» e NORD =

Roi>

RSJ;
=2

4



Conflicts of interest: none

j U / T/ NoRgE

s
Uiyegy 1Sk

@,
AID -Spine

Fonitr®

orwegian Centre for
E-health Research

S SKI

* . NORDLANDSSYKEHUSET | 40
NORDLANDA SKIPPIVIESSO

\_\rf

. §
HELSE % * NORD j

. UN’L

37‘
2



minectomy f

ersus Open \a
: pragmat'\c comparat'\ve

ens \Neber,‘l5 vidar Rao,"2

M Car\sen?v‘

equ'\va\ence). Equ'\va\ence was confir
ed cohort and full’

No difference

ABSTRACT
OB)ECTNF_

To test the equiv
petween micro m ression an

pat"\ents with centf

, DESIGN
Multicentre obsewat'\ona\ study-

SETTING

Pmcnprﬂ\/o

n RegisftV for Gnine

data from the Nnrwpo'\n



Background

30 % do not achieve
substantial improvement

24 % undergo subsequent
operations
Geographic variation in

— Surgical rates

— Qutcomes

Hypothesis

— Decision support integrated
in the EHR will improve
selection of patients for
surgery, and thus outcomes

Operasjonsdato: 2020-01-02 til 2021-12-27
Hovedinngrep: Prolaps

Operasjonskategori: Elektiv
Primaroperasjon

Forbedring av Oswestry-skar >= 20 poeng (12 mnd. etter)

™ —— Hele landet (66.5%), N=1886
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Figur 3.6: Andel pasienter som oppnar "suksess” per avdeling etter elektiv primaeroperasjon for lumbale
prolaps, 2021-2022.
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Journal of Review

Personalized  Artificial Intelligence-Driven Prediction Modeling and

Medicine Decision Making in Spine Surgery Using Hybrid Machine
Learning Models

Babak Saravi 1230, Frank Hassel 2, Sara Ulkiimen 12, Alisia Zink 2, Veronika Shavlokhova 4,
Sebastien Couillard-Despres 33(, Martin Boeker °(, Peter Obid ! and Gernot Michael Lang !

» 28 published models
— AUCs 0.75 - 0.80, few externally validated

* Some use Al
— Most trained on small samples
— No RCTs or other well-designed effect-studies

— None integrated in the EHR or implemented in routine
clinical practice
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Norway

l

 NORspine
— >70,000 lumbar operations
— 100 % coverage, 80 % capture

,l NORspine >3
2

— 350 variables
— PROMs at baseline,
3 and 12 months
— Collaboration with SweSpine and
DaneSpine %‘
(external validation) mamﬁ?‘,
s
LS

* One EHR-vendor in three of four
health regions
— 4.5 (86 %) million people
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Guidelines

i API@

EHR

Shared
decision
making

-

Other registries
- Statistics Norway
- Tromsg study

ML;
Al;
EHR; electronic health record

API;

Cloud-
solution

machine learning
artificial intelligence

application programming interface
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;. Prediksjon av pasi funksj iva 12 maneder etter operasjon
Med utgangspunkt i pasientskjema og ryggskjema

er det gjort beregninger med to forskjellige prediksjonsmodeller.
En beregner sannsynlighet for forbedring, en beregner sannsynlighet for
forverring:

Shared .
Forbedringsmodellen Forverringsmodellen

deCiSion anslar anslar
. 72% 4%
m a kl n g sannsynlighet for betydelig sannsynlighet for forverret

forbedret funksjonsnivi funksjonsnivi

o, o,

28% 96%
sannsynlighet for ingen sannsynlighet for ingen

forbedring av funksjonsnivd forverring av funksjonsnivd
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Success

Failure
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Prediksjon av pasientens funksjonsniva 12 maneder etter operasjon

Med utgangspunkt i pasientskjema og ryggskjema
er det gjort beregninger med to forskjellige prediksjonsmodeller.
En beregner sannsynlighet for forbedring, en beregner sannsynlighet for
forverring:

Forbedringsmodellen Forverringsmodellen
anslar anslar

72% 4%
sannsynlighet for betydelig sannsynlighet for forverret
forbedret funksjonsnivi funksjonsnivd

28% 96%

sannsynlighet for ingen sannsynlighet for ingen
forbedring av funksjonsniva forverring av funksjonsniva

Worsening

No worsening
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Shared
decision
making
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e liksjon av 12 maneder etter operasjon

Med utgangspunkt i pasientskjema og ryggskjema
et gjort beregninger med to forskellige predik i
En bereg: yolighet for f 9. en bereg 1
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API

Cloud-
solution

Lumbar disc herniation model (preliminary)

Training / test n = 3426/857 (75% vs 25%)
Minimum ODI baseline 22

Success vs failure (ODI >22)
o AUC 0.82 (95% CI1 0.77-0.83)
Worsening vs no worsening (AODI < -10)
o AUC 0.79 (95% CI1 0.73-0.81)
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How about the patients nearest me?

 Identify (clusters) of patients with a common set of
label values predicting an outcome
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Non-operated patients can be followed

d

Better data in the future
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Clinical studies
1. Mixed-methods feasibility study (2024)

2. Pilot prospective observational clinical trial
(2024-25)

3. Prospective register embedded effect study
(RCT or center-RCT)
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