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History of spine surgery

* Patients’ need
* Population’s need

* Technological development
* Diagnostics

e Surgical methods

* Implants
e Devices
e Business

e Fashion
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Market Value (US$M)

Spinal Implants Market Value by Segment, U.S., 2015-2025

mmmm Cervical Fixation Market mmm Thoracolumbar Fixation Market

m Interbody Device Market E Motion Preservation Device Market
Vertebral Compression Fracture Market m Spinal Electrical Stimulation Device Market
Spinal Surgery Instrumentation Market —— Growth (%)
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Source: iData Research Inc.
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Global health care vision

* Evidence-based spine care

HEALTH OUTCOME

* General approaches

* Individual solutions / I \

* Bio-psycho-social model Materials and methods

* Value-based health care \
,providers, including /
hospitals and physicians, Socio-economical
are paid based on patient Patient-re po rted

health outcomes”

Hospital-based
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OR time 90’ 75’ 60-120’
Patient satisfaction 90% 91% (?7?) 92% (??7?)
,Cool” factor 1 10 100

Price 1000 EUR 2000 EUR 10000 EUR 6
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Future developments in spine surgery

ROBOTICS, NAVIGATION
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Robot: 1M

N One—Ilevel fusion:
Navigation: 1M i
Microscope: 0,5 | S EUR 4000 EUR (HUN) — 750 pts
Endoscope: 0,5M _ 20000 EUR (US) — 150 pts
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PATIENT STARTIFICATION

Heterogeneity in patients
with adenocarcinoma
of the lung according
to driver oncogenes
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Heterogeneity within Heterogeneity in
patients with resistance mechanisms
EGFR mutation in one patient
o
Exon 19del
~50% [EGFR-TKI
Inherent resistance T790M
Inherent T790M
~2% by sequencing
*-30% by sensitive
method lDrug X
il LB
(] ~30%
.BIM
20-40%
TCRKL
~3%
Further
heterogeneity
(B) (C)
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RISK PREDICTION

Hyper-Kyphotic

Cervical Spine
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Future developments in spine surgery

* Regulatory issues
* Socio-economy

* Psycho-social issues
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Does Workers” Compensation Status Affect Outcomes after L
Lumbar Spine Surgery? A Systematic Review e . R S
. N
h/] Lk Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
and eta AnalySlS Asch 2002 44 76 37 130 244X 2.03 [1.46, 2.84] --
Atlas 2000 17 80 99 459 26.2% 0.99 [0.62, 1.56]
AR . i 1 P 2 i Deutsch 2006 = * o~ - - S—
Fabrizio Russo "*', Sergio De Salvatore "', Luca Ambrosio "7, Gianluca Vadala "%, Luca Fon| ¢reenough 1994 —_—
Rocco Papalia !, Jorma Rantanen 3, Sergio Iavicoli 2 and Vincenzo Denaro ! Lew 2001 RR ( return to wo rk) =1.68 r
Rouben 2011 _—
1 Schnee 1997 0 0 27 32 Not estimable
Slosar 2000 57 73 26 60 25.5% 1.80[1.32, 2.47] -
Vaccaro 1997 13 13 10 11 10.1% 1.10 [0.87, 1.40] -
wc NWC Risk Ratio Risk Ratio Total (95% Q1) 355 915 100.0% 168 [1.41, 1.99] &
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI Total events 182 216
::(: ;1(;\0;2.»4 NRS s Be 5 5 faE ——— 5 it :let:rfogemnyi'c?fﬂ; 323.9§,8dlf(; 6 (;()(ogfgoOI): - 82% 50_01 031 1:0 1001
Atlas 2000 36 56 39 120 27.7% 1.98 [1.43, 2.73) —- est for overall effect: Z = 5, <0,
Carreon 2010 45 58 34 S8 31.4% 132 (102, 1.71) o WC Influences positively WC influences negatively
Gum 2013 1237 & 37 11.2% 1.50 [0.69, 3.24] O
Klekamp 1998 19 27 5 27 10.1% 3.80 [1.66, 8.70] —— A
Rouben 2011 o 14 0 155 Not estimable ( )
Subtotal (95% CI) 270 531 100.0% 1.79 [1.32, 2.42) -
Lo!al evtmsl T oéséh s ;;;9 e wc NWC Risk Ratio Risk Ratio
eterogeneity: Tau® = 0.06; Chi’ = 8.83, df = 4 (P = 0.07): ¥ = = B
i e S Pl ol Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Agazzi 1999 18 34 6 37 1.5% 3.26[1.47, 7.25) - e o
Total (95% CI) 270 531 100.0% 1.79 [1.32, 2.42) < Asch 2002 28 76 22 133 9.7% 2.23 [1.38. 3.61] —_—
Lﬁfi'r.f;'::'fm Tau? = o.oé.séhi’ = 8.83, :?: 4P =007); P = 55% + : } } Atlas 2000 32 56 35 120 13.6% 1.96 [1.37, 2.81] -
Test for overall effect: Z = 3.74 (P = 0.0002) 002 il il 10,725,530 Greencugh 1994 27 85 8 40 6.6% 1.59[0.79,3.18] S A
Test for subgroup differences: Not applicable . ! ° ! Creenough 1998 24 56 18 59  10.7% 1.40 [0.86, 2.29] by Bz
Herron 1996 (1) 74] -
Lew 2001 .43] —_
wc NWC Risk Ratlo Risk Ratio ::’c.l::yz 3(9):5 :;:
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI . %
1.2.1 ODI o 2 Parker 1996 13 4. . .86, 1.97] T
Asch 2002 23 63 15 111 5.4% 2.70 [1.52, 4.79] S Penta 1997 10 61 5 42 3.6% 1.38 [0.51, 3.74) ~
Carreon 2010 53 58 39 58  12.3% 1.36 [1.12, 1.65] b Schnee 1697 10 20 2 32 0.9% 8.00[1.95, 32.82) —_—
ooy 5 o b e e reraan T Slosar 2000 32 73 21 60 14.0%  1.25[0.81,1.93] ——
Madan 2003 5 9 2 26 1.2% 7.22 (1.69, 30.92| _— Taylor 2000 20 47 54 185 133% 1.46 [0.98, 2.18]
Madan 2003 6 12 2 27 1.2% 6.75 [1.59, 28.74] _ == Vaccaro 1997 13 13 2 11 1.6% 4,63 [1.53, 14.01)
Phan 2017 7 24 27 90 41% 0.97 (0,48, 1.96] —_—
Subtotal (93% € a1 " S0 sux 2nnonise) - Total (95% CI) 727 1114 1000%  2.10 (182, 2.44) s
Total events 122 99 Total events 303 221
Heterageneity: Tau’ = 0.22; Chi’ = 20.38, df = 6 (P = 0.002); I = 71% Heterogeneity: Chi® = 42,91, df « 14 (P < 0.0001); I =« 67% ; + + J
RSP S ES ARSI Test for overall effect: Z = 9.96 (P < 0.00001) e wC inﬂ%elnces positively WC inﬂoen:eslr?eqativery o
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Future developments in spine surgery

* Regulatory issues

* Socio-economy SMART R & D

* Psycho-social issues

* Reflects on real needs
* Focusing on multidimensional outcome
 Modern R & D technologies

e Collaboration between S & E
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e — bridging medicine and engineering
| to enhance innovation
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