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Planung und sagittale Balance fur die OP der
degenerativen Wirbelsaule

Jorg Franke
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Vorteile bel der Planung Nachteile beil der Planung
« Sie sind auf den Fall vorbereitet « Zeitraubend
* Unser Gehirn ist wahrend der
Ausfuhrung weniger beschaftigt » Fehler aufgrund einer potenziell
. komplizierten Formel

* Potenzielles Lernwerkzeug

« Uber KI Wissen von unseren
Kollegen erhalten

« M0dgliche Vorlage
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Degeneration ist kyphogen!!! Und problematisch

MAGDEBUR

+
Negative Neutral Positive

Glassman et al Spine 2005,30:2024-29
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Positive Sagittal Balance
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Positive Sagittal Balance




Wert des Rontgen im Stand und der
Langaufnahme !!!!

Ohne RO werden wichtige Dinge Ubersehen !




60 yr/F — LBA 4 months, radiating to both lower limb Severe claudication
Operated previously L4 to S1 fusion— PLF = 2.5 yrs [J| Left EHL grade 4, Left L5 hypoaesthesia
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Cervical

lordosis lSpinaI Alignment]

20° - 40°

Inflection point @

Represents curvatures and angles

Thoracic
kyphosis

20° - 40°

Spinal Balance

Inflection poin

« Equilibrium between
« External forces on spine
 Muscular response of trunk

Lumbar
lordosis

40° - 60°




> CLASSICAL
. 18% ANATOMICAL

] LANDMARKS
LS\ 27 %
\ Janik J Orthop res 1998

40 %
Typical spatial organization of lumbar lordosis
— 2/3 of the lumbar lordosis located in the lower

lumbar spine segment L4-S1
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ST 3? ST 3? ~~ 8T ranging from o

Lordotic apex: Lordotic apex: . RS 4B ST>45

center of L5 base of L4 -

Type 1 Type 2 Type 3 Type 4

Hyperlordotic L5-S1; Sway back Hypolort_jotic_; Typical Flat back «  Favourable » Kyphotic-Lordotic posture
Low capacity for pelvic retroversion High L4-5, 5-S1 DDD «  Higher stress on posterior elements
Stress on posterior elements - High intradiscal pressures — Central disc ~ * Leastchance of DDD |, gpeqar type isthmic spondy
Nutcracker type Isthmic spondy herniations «  Junctional degeneration
TL junctional disc degeneration + __Low adaptivity to sports/ weight bearin
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Not paying attention to it is a mistake !

MAGDEBUR

Eur Spine J (2015) 24:1251-1258
DOI 10.1007/s00586-014-3454-0

ORIGINAL ARTICLE

Pelvic incidence-lumbar lordosis mismatch predisposes
to adjacent segment disease after lumbar spinal fusion

Dominique A. Rothenfiuh - Daniel A. Mueller -
Esin Rothenfluh - Kan Min







TODAY’S REMAINING surgical BURDENS

MAGDEBURG

62% mereisa LOX greater risk

develop for degen
patients that have not achieved sagittal alignment
from their surgery?*

of patients remained sagittally malaligned after
surgery?

30% of degen patients have a hidden deformity?

Moal B, Schwab F, Ames CP, et al. Radiographic Outcomes of Adult Spinal Deformity Correction: A Critical Analysis of Variability and Failures Across Deformity Patterns. Spine Deform. 2014.

Hamilton DK, Buza JA, Passias PG, et al. The Fate of Adult Spinal Deformity (ASD) Patients Incurring Rod Fracture After Thoracolumbar Fusion. World Neurosurgery. 2017.

E.Burger, T. Raabe, P. Passias, C.Kleck, T. Protopsaltis. Patient-Specific Rods show a reduction in rod breakage incidence. NASS Abstract. September 2018.

Rothenfluh DA, Mueller DA, et al. Pelvic incidence-lumbar lordosis mismatch predisposes to adjacent segment disease after lumbar spinal fusion. Eur Spine J (2015) 24:1251-1258

Radius of Curvature in Patient-Specific Short Rod Constructs versus Standard Pre-Bent Rods, Katherine Branche, Rawha Netsanet, Andriy Noshchenko, Evalina Burger, Vikas Patel, David Ou-Yang, Christopher J. Kleck, University of Colorado Anschutz, Medical Campus, Aurora
Colorado, USA
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European Spine Journal (2020) 29:904-913
https://doi.org/10.1007/s00586-019-06253-1

ORIGINAL ARTICLE 4')

Check for
updates

MAGDEBUR

Mechanical complications in adult spinal deformity and the effect
of restoring the spinal shapes according to the Roussouly
classification: a multicentric study

Amer Sebaaly’?? . Martin Gehrchen? - Clément Silvestre' - Khalil Kharrat®? - Tanvir Johanning Bari* -
Gabi Kreichati?3 - Maroun Rizkallah?? . Pierre Roussouly’

Received: 15 August 2019 / Revised: 28 October 2019 / Accepted: 19 November 2019/ Published online: 26 December 2019
©The Author(s) 2019

If spine type Is not restored in ASD, there
IS a 3-fold risk of reoperation within the P Peg
first 2 years postoperatively compared to FE&=
If restored.




WHAT IS UNID ?

THE LAB WORKS COLLABORATIVELY WITH SURGEONS TO:
- PROVIDE A DETAILED ANALYSIS OF THE PATIENT’S
UNID LAB™
SPINOPELVIC PARAMETERS TEAM OF BIOMEDICAL
. SIMULATE SURGICAL STRATEGIES AND TECHNOLOGIES ENGINEERS WHO PROVIDE A
USING PROPRIETARY PREDICTIVE PLANNING MODELS SUITE OF SERVICES.
. COLLECT POST-OPERATIVE OUTCOMES
— a-;\%
73

s :
Tapde >33

E 14




UNID platform can help!!

MAGDEBUR

CALIBRATED SAGITTAL X-RAYS SURGICAL PLAN SIMULATION PREDICTIVE MODELING COMPENSATORY MECHANISMS POST-OP DATA
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Planning phase

MOST LIKELY TO OCCUR
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WHAT IS UNID ?

LITERATURE BASED PRE- LITERATURE BASED PRE-

PLAN 1 PLANNING PLAN 2 PLANNING PLAN 3

LL 66 LL 76 LL 76

PI-LL 16 PI-LL 6 PI-LL 6
TK 44 TK 47.4 TK 474
L1-L4 % 35.5 L1-L4 % 0 L1-L4 425

% .
L4-S1 % 64.5 Us1%  >100 L4-s°; i
PT 353 COMPENSATORY PT 313 PT 313

COMPENSATORY MECHANISM
SVA 48.2 MECHANISMS SVA -11.8 SVA "
TPA 321 PREDICTIONS BASED
: PREDICTIONS BASED TPA 22.4 TPA 24.8
ON ALl
| ON AL
L1-L2 SPO: 15° .
L4 PSO: 40° L3 PSO: 40°

L2-L3 SPO: 15°

21



WHAT IS UNID ?

MAGDEBURG

IMPLANT SIMULATION

- RODS

MEDICREA'

- SCREWS
- CAGES

STRATEGY
PR or  PLAN CAGES Teves
Pasve Tt (77 1) 2 ALIF (1% 14m0m) 1551
1 & & ALIF (181 3mem) s
Sacré Siope (55" 24 3
[Lumber Lordosia (LL.7) s et
PHL ) & 12
[Thorace Kyphosa TATI2 TK™) 44 2 Tl
11 Penec Angle (TPA," 3 18 SPO ) Lot
Verscad Avin (SVAm 50 18 PO s
%04 Lordoas () 3 a7 5P0 (7 23
IL4'S1 Lordosis ('} 1 % $PO 7Y ou
Reverse (4 otz T7-TE
[Frontal Parometers ol
Lewsis  Ange
[coen 1 s
Cotb 2 L4 3
Cot 3

PLANNING SPECIFICATIONS
i
2
5
75
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UNID BENEFITS

ENSURE EXECUTION OF THE SURGICAL PLAN MAGDESUR

@ RODS ARE THE MANIFESTATION OF THE PLAN
THEY ACT AS INTRA-OPERATIVE TOOL TO CONFIRM THAT THE PLAN HAS BEEN ACHIEVE

(>) UNID REDUCES BY UP TO 85%THE RISK OF ROD FRACTURE®?

@ TIME-SAVING IN THE OR
NO ROD MANIPULATION, THEY COME PRE-BENT SPECIFICALLY FOR THE PATIENT

(>)) RODS ARE INDUSTRIALLY BENT

- NO-NOTCH BENDING TECHNOLOGY WHICH IMPROVES THE ROD FATIGUE STRENGTH!?

@ RODS MATCH PATIENT SPECIFIC ANATOMY TO REDUCE RISK OF
ADJACENT DISEASE

2. E.Burger, T. Raabe, P. Passias, C.Kleck, T. Protopsaltis. Patient-Specific Rods show a reduction in rod breakage incidence. NASS Abstract. September



How Good Are Surgeons at Achieving Their Goal
Sagittal Alignment Following Adult Deformity
Surgery?

Impact of ML-Unid

Justin S. Smith, MD, PhD', Elias Elias, MD, MPH, MSc?, Tolga
Sursal, MD!, Breton Line, BSME?, Virginie Lafage, PhD*,
Renaud Lafage, MS®, Eric Klineberg, MD®, Han Jo Kim, MD?>,
Peter Passias, MD’, Zeina Nasser, MSc, PhD?, Jeffrey L. Gum,
MD?’, Khal Kebaish, MD'?, Robert Eastlack, MD'!,

Alan Daniels, MD'?, Gregory Mundis, MD!!, Richard Hostin,
MD'"3, Themistocles S. Protopsaltis, MD’,

Alex Soroceanu, MD'* D. Kojo Hamilton, MD'3, Michael P.
PI-LL 88% 1% Kelly, MD'®, Stephen J Lewis, MD'!”, Munish Gupta, MD'®,
Robert Hart, MD'?, Frank J Schwab, MD*, Douglas Burton,
PT 73% 24% MDD,
Christopher P. Ames, MD?!, Lawrence G. Lenke, MD*,
Christopher I. Shaffrey, MD*, Shay Bess, MD?, on behalf of
SVA 820 54% International Spine Study Group

UNID Moal et al

_ 58% of those met all three PLANNED vs 33.7 %
>25% Improvement 1ssG

In e?‘Ch (?ategory 24.3% improvement
vs historical in each category

vs 2022 series of top US sites




ttps://platformous.medicrea.com/case/0Y0S5RVU

Platzieren Sie fiir den Schnellzugriff Ihre Favoriten in der Favoritenleiste. Jetzt Favoriten verwalten
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Case #4

60 y/o female

Adult idiopathic scoliosis 57 °

Increasing back pain

Pain medication, physical tx, infiltration with no effect
Pain from lower back to buttocks, left leg to great toe

KLINIKU
MAGDEBUR




Case #4

MAGDEBUR

Pelvis Postural assessment Reference values
Pelvic parameters Value | Pelvic parameters Value ] Sagittal balance Pe'v'cr— ameters asured Theoretic (2}
- - 7 7 3 2% 13.6%  JIN AN 138% 21%
=) L (e ! J : ) (1
/ b ) ,"," “ (g€ Pelvic incidenca 79" -
Pelvic incidence (1) 79" ! r-\s( ? Pelvic cbliquity (1) imm |\ A - A QL 2
‘U - b~
3 \ | E) A\ Sacral slope 37 -
; f/\ ( p e SRR .%"i‘ « Peivic tilt a1 -
Sacral slope (1) ar ] . Peivis aaal rotation (2) A% | 30l 3y L bSR SER
(\ \ ANy 7 ool L 3 Y74 Sagittal balance Measured  Theoretic (2)
-’i v |/ f { Lock of lordosis Hyperkrdoss
: — Lordosis L1/51 55 88°(3) -
/ <l | ¢
L’ 3 AN I\
Patvic it (1) 41" S J td {_)‘)' Kyphosis T4T12 21 -
Il | \ (
&@ \J | \ ‘ \ ¥
: \ \ | Global alignment ~ Measured
\ \1 Posteror to sacrum Anternr to saTum
) Perameters caleulaled in the salient rame (Besed on o verSedl plene possing Tvough Be center of the scalabda), ahich torects the effecl of & ‘| ) | SVA 3 mm -
woterial axisl sotation of the pedvis dutng scquistion U J J
23 A pakis azial rotsbon is postive whon $ pelvis @ scbated tonvands the pationt left sids
- i ! e — O ©) O
SVAN) -3mm Spino Sacral Angle (1) 130°
Spine
y Roussouly's ciassfication (4)  Type d -
Coronal balance (1) and Scoliosis (3) >
Kyphosis/Lordosis (3) A =]
AN ATN
Cobb angh T4T10 27 ( d"‘\"&' ( \(N\
Kyphosss T4T12 21* Lordosis L1/S1 53 LY, 0
54°
Lordosis L2/51 43"

Cobb angle T1014

C7.CSL




Case #4 y- (W) B
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Length 243.5mm
Compensation

PR 70710

:,» o %11 Angle 3°
= T10-T11

TLIF-O L2-S R T
o B Angle 3°
Angle -6° "R T11-112
Hant 6.2mm% 4 Angle 3°
TLIF-O L3= SPO T12-L1
Angle -8 s 1 e 3
Hant 6mm™= SP8 L1.L2
TLIF-O L4558 Angle 3°
Angle -10°
Hant &mnl SPO L5—°S1
Angle 3

14:52:21
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MAGDEBURG

Klinik _
767,0,B: 6 o ] Kiinikum Magdeburg
i

Z: 27520,0, B: 55040,0
¥ =

1687433673. Ganzer Korper v

Area Dose Pr. 4,3214
22.06.2023, 1
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Gantry: 0° Klinikum Magdeburg Gantry: 0° Klinikum Magdeburg Gantry: 0° Klinikum Magdeburg Gantry: 0°

FoV: 1000 mm : FoV: 260 mm MTRA: FoV: 260 mm MTRA: FoV: 260 mm
Time: 6300 ms :13 : Time: 500 ms . ¥ 800,0 Time: 500 ms 7:500,0, B: 1800,0 Time: 500 ms
Schicht: 2 mm @ Schicht: 3 mm A Schicht: 3 mm Schicht: 3 mm

Klinikum Magdeburg

1.20 v — | 7. WT WS Sagittal MPR 3.000 Sagittal v 7. WT WS Sagittal MPR 3.000 Sagittal v - 7. WT WS Sagittal MPR 3.000 Sagittal v
Image no: 2 . Image no: 41 Image no: 48
Bild 1von 2 * - Bild 46 von 86 r Bild 39 von 86

25.08. 25.08.2023, 13:16:19 v 2

Image no: 41
Bild 46 von 86




01 PRE-OP FRONTAL

02 PRE-OP SAGITTAL

W

03 PLAN SAGITTAL T9=1ES

UNiDRod T8-L5
Length 307.8m

Open T11-T12%
Angle 10° b

-
Corporectomy L1-L2<g
PLIF L4-L5 Wg}
Angle -4° e
Hant 6. Tmmags

STRATEGY
Spinopelvic parameters PRE-OP PLAN CAGES Levels
Pelvic Tilt (PT,°) 32 37 Corporectomy (13°,44mm) L1-L2
Pelvic Incidence (P1,%) 55 55 PLIF (4°,6mm) L4-L5
Sacral Slope (SS,°) 23 18
Lumbar Lordosis (LL,?) -23 -27
PI-LL (°) 32 29
Thoracic Kyphosis T4T12 (TK,?) 47 37 OSTEOTOMIES Levels
T1 Pelvic Angle (TPA,°) 43 27 Open (10°) T11-T12
Sagittal Vertical Axis (SVA,mim) 182 4
L1-L4 Lordosis (°) 14 14
L4-S1 Lordosis (%) -36 -40

MAGDEBURG

Name
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Exp. Index 353
Area Dose Pr. 8,577

» 19.09.2023, 10:28:31 ~
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Planung

Es wird bis zu einem gewissen Grad von allen gemacht

Mit mehr Planung und Nutzung von Big Data und Kl haben wir
gute Chancen, die Ergebnisse zu verbessern

Das macht Sinn!!!

Name 39



New Data — OMICS, Digital Phenotyping

Bone marrow
Fat
Muscle
Iliac Bone
Disc
Synovium/F] Mobilty and
Spinal Bone
Blood

WGS

Metabolomics

OBJECTIVE: To identify trends in mobility and daily pain

® Transcription

China’s sitting on a
goldmine of genetic data -
and it doesn’t want to
share

0

ORIGINAL ARTICLE

of Cocheia, Sarcopenia and M 2020; 11: 887-898

Online Library (wileyonlinelibrary. com) DOX: 10.1002/jcsm. 12556

By Jessie Yeung, CNN

R R Published 4:23 PM PDT, Fri Aug 11, 2023
An epigenetic clock for human skeletal muscle

Sarah Voisin'* @, Nicholas R. Harvey
M. Doering®*, Jamie-Lee M.
David S. Rowlands

’, Larisa M. Haupt®, Lyn R. Griffiths”, Kevin J. Ashton®, Vernon G. Coffey”, Thom
Jonathan Cedernaes®, Malene E. Lindholm’, Jeffrey M

Thompson’, Ch
Adam P. Sharple

an Benedict®, Jo

Steve Horvath'® & Nir Eynon

Tissue Banking

3 sarah-voisin / MEAT

An epigenetic clock for human skeletal muscle

Muscle Epigenetic Age Test

A

A Chinese medical worker performs genetic testing

on embryos at the Shanxi Province Reproductive
Science Institute in Taiyuan, China, in November
2018.

©

—

Hong Kong (CNN) — Better cancer

treatments, advances in longevity,

ORIGINAL ARTICLE

) Check for pctes

scalable approach to assess mob

David J. Cote', lan Bamett’, Jukka-Pekka Onnela’, Timothy R. Smith’

A A

Table 1. Continu

Variable n (%) or Mean + SD
Number of incoming texts 4 (0—-13)
Total incoming text length (characters) 188 (0—689)
Texting in degree 2 (0—4)
Text reciprocity 4 (0—15)
Text responsiveness 0.04 (0—0.28)
No. of outgoing calls 1(0-4)
Total outgoing call lengths (seconds) 72 (0-561)
Call out degree 1(0-3)
No. of incoming calls 1(0-3)
Total incoming call lengths (seconds) 75 (0—619)
Call in degree 1(0-2)
Call reciprocity 0(0-2)
Call responsiveness 0 (0—-0.44)

ity and quality of fife of

Table 2. Daily Smartphone Mobility and Sociability Features

Collected by Digital Phenotyping

Collection
n (%) or Mean -+ SD Data Summary/Feature Type Unit
Demographic data Pain Active (survey) 0-10
Male gender 48 (457) (low to
high)
Age 520 + 140
Time spent at home Passive Minutes
Surgery S5 (52.4) (logo scale)
Stte of:tisnase Distance travelled Passive Meters
Cervical 35(33.3) (logo scale)
Thoracic 6(57) Radius of gyration Passive Meters
Lumbar 54 (60.1) (logso scale)
Phate oots it Maximum diameter Passive Meters
(logyo scale)
GPS days 825 + 684
Maximum distance from home Passive Meters
Active data collection {100;5 scate)
Ry Thsponse ate No. of significant locations visited Passive None
Lz g8 Average flight length Passive Meters
25%—75% quantile 232698 (logyo scale)
Weekly survey response rate Standard deviation of flight length Passive Mete
acen 732 (logy, scale)
25%—75% quantile 5061000 Average flight duration Passive Seconds
(logso scale)
Change in pain score, all patients
= = Standard deviation of flight duration Passive Seconds
il = (logso scale)
Start to end score From 4.96 to 366
Fraction of time not moving Passive None
ly digital ph ty =
DY oyl phienctypes Significant location entropy Passive None
Time spent at home (minutes) 927.1 (6239—1242.8)
Circadian routine Passive None
Distance travelled (meters) 51,989.1 (18,691.9—97.8333)
Circadian routine (weekend/day stratified) Passive None
Radius of gyration (meters) 32.18.8 (846.8—9881.9)
No. of outgoing texts Passive None
Maximum diameter (meters) 13,828.1 (4867.5—29.382)
Cumulative length of outgoing texts Passive  Characters
Maximum distance from home (meters) 13,2965 (46,12.7—29.285.7) (logis scole)
R of skplficant focations visitad Zit=s) No. of people texts were sent to Passive None
Average flight length (meters) 236.0 (160.1—334.9) Moo Gooiog vt e ey
SD of flight length (meters) 296.4 (1733—487.3)
pLE ) Ime Cumulative length of incoming texts Passive Characters
Average flight duration (seconds) 427 (32.0-743) (logy, scale)
SD of flight duration (seconds) 982 (56.9—257.1) No. of people texts were received from Passive None
Fraction of the day not moving 088 (0.79—094) Toxt reciprocity Passive Nono
SIcat Ycation eotiopy g0z Text responsiveness Passive None
pRsS G dens fmanlins) st/ 0878 7-1379.2) No. of outgoing telephone calls Passive None
e seithe [fows 1. hioh) gslmaz o Cumulative length of outgoing telephone calls Passive Seconds
Weekend/day stratified circadian routine 0561 (0.44—073) (logyq scale)
No. of outgoing texts (0—14) No. of people telephone calls were made to Passive None
Total outgoing text length (characters) 165 (0—756) No. of incoming calls Passive None
Texting out degree 1(0-3)
Continues
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Es ist alles eine Frage des Gleichgewichts 1KL.N.KU

MAGDEBUR
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Immer eine Frage der BALANCE




Unsere Hoffnung

MAGDEBUR
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