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INTRODUCTION

Since the year 2000 EuroSpine — The Spine Society of Europe has been developing and enhancing
a documentation system for spinal surgery in form of a registry. With Spine Tango we are meeting
the growing demand to assess the safety and efficacy of all surgical interventions of the spine. Only
few other fields in medicine are under comparable scrutiny. Reacting to these tendencies,
endeavors of pioneer clinicians and the Spine Tango team, in collaboration with the Institute for
Evaluative Research in Medicine of the University of Bern, have led to the implementation of the
only international spinal registry to date. The constantly growing number of Spine Tango
participants indicates that the system has overcome its development period. Now, having reached a
recognized status we would like to encourage national societies and individual partners to join the
registry. Health authorities will increasingly limit the accessibility of our treatment modalities if we do
not fulfill the demanded standards. Therefore we are offering Spine Tango as a
common language to make our services visible and transparent. With a constantly increasing
activity in the registry we would like to inform you about its history, its objectives and its current
status.
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NEW DEVELOPMENTS

Spine Tango Conservative: for the past two years we have been working on a documentation
instrument for the non-surgical spinal therapies in order to complement the registry and make
possible the assessment of all spinal treatments within the framework of one and the same
registry. A first version of Spine Tango conservative was tested on a series of patients in 2009
and the results of this study are meanwhile available in the literature. Also, after another round of
refinements and a validation study the first official version of the questionnaire will go live in early
2011

Spine Tango Pathways: we undertook a major effort for making available a comprehensive
manual explaining all functionalities of the Tango in an easy, mostly picture based, way. This
manual is meanwhile available for download on the front page of all Spine Tango modules.
Spine Tango Newsletter: you may have gotten it already. The newsletter wants to inform about
latest developments, findings, publications and activities related to the Tango.

New software release: in fall/winter 2010 a completely redesigned software will displace the
current Spine Tango program. Increased patient and user security, new features and more

comfortable data handling are expecting the user community.

Spine
Tango

SSE Spine Tango Pathways
Manual for Entering and Querying Data
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PROFILE

Spine Tango enables you to document the whole spectrum of spinal pathologies and the possible
surgical and soon also the non-surgical treatment options. The generic approach of the Spine
Tango documentation system is a must to reach the maximum number of participants using a
common web based technology. This, in turn, reduces the potential for customizing the Tango in
order to meet the individual expectations of specific users. There are, nevertheless, still a number
of possibilities to parameterize the data collection processes according to the various hospital
workflows in the user community. To give you the opportunity to document not only the surgical
treatment, we have developed Spine Tango Conservative, which is currently being validated. It is
due to be released in early 2011.

Spine Tango is an international, non-commercial system under the auspices of EuroSpine aiming
to enable national societies to control their own part of the registry. For that a technology called
"national module concept" has been implemented to enhance participation options and to provide
the hardware structure for appropriate security measures for patient and user privacy protection. In
conclusion, Spine Tango is a unique applied medical and scientific documentation and technology
solution. It is to the benefit of patients and physicians whilst generating evidence based findings to

improve spinal care (1).

1. Aebi M, Grob D (2004)
SSE Spine Tango: a European Spine Registry promoted by the Spine Society of Europe (SSE)
Eur Spine J 13: 661-662. DOI 10.1007/s00586-004-0868-0
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APPLICATION

Quality control, outcomes research, postmarket surveillance of implants, national and international
study network

Internal quality control: a ssuming that you have a complete data collection Spine Tango
enables you to monitor all types of surgery during a specific period, observing the date and
duration of operation, patient characteristics and outcomes (patient and physician based).

External quality control:  Benchmarking, the comparison of own performance with that of the
national or international results in the Tango is a powerful management tool because it overcomes
"paradigm blindness." Paradigm blindness can be summed up as the mode of thinking, "The way
we do it is the best because this is the way we've always done it." Benchmarking opens
organizations to new methods, ideas and tools to improve their effectiveness. It helps overcome
resistance to change by presenting successful methods of problem solving that are different to the
ones currently employed. Enabling benchmarking possibilities is one of the fundamental goals of
the Spine Tango venture.

iR il A

el fOF




Outcomes research: this aspect is actually just taking a different view for the same basic activity,
i.e. the systematic and prospective collection of key data regarding interventions and outcomes for
and of spinal pathologies. While quality assurance is rather used for the purposes of improving
ones’ own standards of care, outcomes research wants to generate new medical and scientific

knowledge and make it available in the peer-reviewed literature.

Postmarket surveillance of implants:  implants play a major role in modern spine surgery and
just like in the domains of total joint arthroplasty their true performance can only be evaluated by
systematically following the devices after implantation and documenting their outcomes in large

clinical databases like the Tango.

National and international study network: the Tango is a technology backbone and currently
networks over 40 active hospitals in Europe, North and South America, Australia and Asia. This
provides a great opportunity for national and international multicenter studies that piggyback on the
ongoing routine data collection, add some hypothesis based questions and collect this extra
information for the time of primary and followup data collection as specified in the joint study

protocol.



DATA ENTRY

There are 4 possible ways forms and questionnaires can be transferred to the database (Fig. 1)
C Online data entry via the web-interface (no software to be installed)

E OMR (Optical Mark Reader) i.e. scanner-assisted entry of paper forms

E Paper based data capture with mailing to the IEFM or other partner institutions for OMR
scanner-assisted entry of paper forms

E Hybrid method of online data entry and OMR scanner-assisted entry of paper forms (not
pictured)

In the rectangles multiple methods of gathering patient and physician generated data are shown
(per mail, in house, outpatient clinics, telephone and new electronic media). The goal to generate
a comprehensive database is achieved by collecting data of the patient layer and the
clinic/physician layer. Having created a consistent data set the options of analyses are almost

unlimited. Outcome evaluation can now be done in particular.

Post/Invitation ’ ’ Inhouse/Clinic | | Telephone ‘ ‘Email/Internet

Online pata Punching Online-scanner-assisted Send in

/

Data collection

Fig. 1: Spine Tango methods of data entry




A COMPLETE CASE

Following Ernest Codman's “end result system” the result of a surgical intervention should be
recorded if the outcome can be considered as definitive (2). In most cases of spinal surgery, this
can be done after a minimum of 3 months after surgery as demonstrated by Mannion et al (3).
Compare with Fig. 02. EuroSpine encourages one physician and patient based followup in the first
year after surgery, ideally later than 3 months postop, and a second, at least patient based followup
around year two after surgery. The registration of complications at any time during the postoperative
period is self understood. Patient based outcome documentation with the COMI (Core Outcome
Measure Index) questionnaires for neck and back pain has become an essential part of the Spine
Tango documentation (4). The figure 03 on the next page illustrates the ideal case of a complet

documented treatment (5).

2. Codman, Ernest A. (1916). A Study in Hospital Efficiency. Boston, Mass., privately printed

3. Mannion AF, Porchet F; Kleinstiick FS, Lattig F, Jeszenszky D, bartanusz V, Dvorak J, Grob D. (2009)
The quality of spine surgery from the patient’s perspective. Part 1: the Core Outcome Measures Index in clinical practice. Eur
Spine J. 18 Suppl 3:367-73

4. Mannion AF, Elfering A, Staerkle R, Junge A, Grob D, Semmer NK, Jacobshagen N, Dvorak J, Boos N (2005)
Outcome assessment in low back pain: how low can you go? Eur Spine J 14:1014-1026

5. Zweig T, Mannion AF, Grob D, Melloh M, Munting E, Aebi M, Tuschel A, Réder C. (2009) How to Tango — a manual for
implementing Spine Tango. Eur Spine J 18 Suppl 3:312-2

|IPre-0p E3 mo FU O12 mo FU O024 mo FU

R I T B [

o o .

Score
(23]
|

0 T T T T T T

Pain Function Symptom -  General QOL Social Work COMI sum
specific well- disability disability
being

Fig. 2: Patient based outcome documentation with the COMI (Core Outcome Measure Index)
guestionnaires, AF Mannion et al. (2009)(3)
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Pre-& postoperative documentation workflow of a cas e

Patient

Hospital Treatment

“The Dark Forrest®

Surgery-Form

Data collection

>

S < > e.g. 3 month Post-Op
\/ki Time-Line I I " //
Admission Discharge
Pre-Op Consultation OR 1. Post-Op Consultation 2. Post-Op Consultation

Fig 3: Timetable of data collection




Surgery form

front side

SPINE TANGO

Wy,

EURD e

|
|
oo
=
™

SURGERY

I N . |
|
DH-ECL:J!‘;SI;S#Z s0ff pencil for marking . Last name First name Gender
o Tend answers rust be enfered with ihe web interface = % | |
= Ali questions must be enswered unless ofherwise indicated, C;j § Street MR,
Wl Conpletely fillin boxes fo recard answers. o & |
z E Country code Zip code City
Question types £3 ] | |
C D only { answer aliowed 1 multiple answers allowed = | Qccupation Birthdate (DD.MM.YYYY)  Telephone
[ mendatory questions | |
— Level of procedure
€ 2 upper cervical C I cervicothoracic C 3 thoracic C D thoraco-lumbo-sacral € 2 lumbo-sacral € 2 coceyx

C 2 mid lower cervical C 2 cervico-thoraco-lumbar

C 2 thoracolumbar

C 2 lumbar € 2J sacral

— Admission f Pathology

Day 1002303204008 CBD YD CBD CO0 A CID A2 D (140 0D QB 07 Q5 09D QD 210 QD G QD CF 08 7 ¢ 29 Gh 31
Month 10 (23 (30242050 CEDC7DEBICIDCD AD O Year OO @O0 0D ID 0L TH OH 07D O 0D A0 A1 D AD 0D A5 d8

Main pathology

Extent of lesion

C 21 segmentivertebral body € 2 2-3 segmentsivertebral bodies

(Answer to question "Wain pathology” s excluded )

1 deformity
O fractureftrauma

Additional pathology
I none

1 pathological fracture

C J.degenerative disease C D fractureftrauma € 2 spondylolisthesis € X infection C D failed surgery
C I deformity C 2 pathological fracture € 2 inflammation € 2 tumor C 2 other: specify ...
Speciﬁcation of Main Pathology Only answer questions related to Main Pathology (Maln Pathology "other” requires no. specification. ).
2 Type of degeneration E Type of spondylolisthesis Grade of spondylolisthesis
® o 1 black disc 1 spondylarthrosis L CoTypel (congenital, dysplastic) € JGrade 0
E o 1 disc degeneration 3 spinal stenasis T C 2 Typell (isthmic) ¢ D Grade |
g 1 disc herniation 1 adjacent segment degen © € 2 Type lll [degenerative) € J Grade |l
8 3 spondvlosis T other & C 3 Type IV {traumatic) C 2 Grade Il
g £y Type ¥ (pathologic) C 3 Grade ¥
Type of deformity ‘% € 2 Type VI [postsurgical) C 2 Spondyoptosis (V)
‘ € 2 scoliosis C 3 combined
C 2 kyphosis € Jother S Type of inflammation
> Type of scoliosis 5 L3 inflammatory arthritis (seropos)
E C 2 single curve € 2 double curve £ [ 2 seronegative arthritis
o Predominant eticlogy E C 3 ankylosing spondylitis (W, Bechtersw)
"g € 2 idiopathic C 3 posttraumatic = C 2 other
€ 2 congenital € 3 M. Scheuermann =
‘ € I nedromuscular C Jother .. c Infection specification Affected structure(s)
C 2 degenerative .2 C Jpyogenic C I fungal C 2 spondylitis
§ € 2 parasitic C J.ather . £ 2 discitis
| Additional fractures w/dfferent trestments require separate forms "_E € O tubercuilotic € 3 spondylodiscitis
Type of (pathological) fractureftrauma
E € 2 condylar {CO) C 2 G2 other fracture Type of tumor Localization
3 © 2 COM dissoziation € 2 soft tissue injury neck ‘ € 2 primary malignant — vertebral body
E ¢ 2 C1 fracture C O fracture C3-L5/51 C 2 primary benign I posterior bony elsments
g € 2 C12 instability C 2 sacrum fracture 6 C 2 secondary malignant 1 extradural
=2 C 3 CZdens fraciure C 2 other E C I tumorlike lesian [ intradural extramedullary
E Dens fracture type C3-L5/81 AO fracture type ~ ¢ 2other I intradural intramedullary
U_; g3 AT £ 3 Bl © 36 ‘ 1 ather
] coll C A2 €2 BE G2 i
2 oo c3A3 € 0B3C Y0 PHEEI e S RnE
% Pathological Fracture age o .
= fracture due to ... C 2 fresh fracture 5 Type of failed surgery
E C 2 osteoporosis C 2 old fracture g I norn-union [ postop. infection 1 frontal imbalance
T ¢ 2 tumor {in case of turror, answer questions 'Type of tumor’ & [ Instability 1 implant failure 1 other
| ¢ 3 other and "Localization” in section "TUMOR” 8 3 neurocompression [ sagittal imbalance
Comments regarding main pathology:
Most severely affected segment/vertebral body
C 3 not applicablefassessable € 3.C3 CET C 2Thd C JTh8 ETThiTE € oL
C 3 unknown C-AO3 C3CTYTH] €2Th4i5 COTh8/G C- 3 Thi2F L coL4/5
C3GE0 CJCc4 (o2 i £ 3 The CoThs e {2 5
C2C0/1 CJC4/5 CLTRAE2 C 2Th5/6 C3Th3 /10 g2 62 Lo e A
c a3 C2C5 C 2 Th2 C JThE C 2Th10 £ 352 C 23
N L C g5 e € s COTHEST CIThIOIN B Bl C 3 sacrum
202 E-X0h = i C3ThT C3Thi sy {52-5)
C2C2/3 C BT C2Th3/4 COTh7 /8 C2Th11 /12 CoL3/4 C D cocoyx

C 2 4-5 segmentsivertebral bodies € 2 »5 segmentsivertebral bodies

1 inflammation I turmor

1 infection

[ degenerative disease
I other specify

Number of previous spine surgeries
02 C12C22 030 42 CE0 0

Answer 0" excludes both "Previous swrgery” questions
("at same Jevel" and 'at sarme hospial)

O spondylolisthesis

Previous surgeries at same level

[ failed surgery

Previous treatment for main pathology

CJno C Jyes C D partially [ none 1 3-6mon. conservative
Previous surgeries at same hospital 3 surgical I 6-12 mon. consensative
CIno € 3 yes C D partially [ <3 mon. conservative 3 =12 mon. conservative

Copyright WEMdoc, 2008 All nghts reserve
16.05.2

008

The year on the form indicates the developmental version.
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Surgery form

back side

— Surgical Measures
Decompression

=] posterior} specify ... —
Location in spine, choose at least one!
Other surgical measures

C 2 no

Note: "anterior" / "posterior" refers to location of MEASURES in the spine, NOT to access!

1 none [ discectomy [ osteotomy [ laminectomy 1 flavectomy

1 anterior - 1 vertebrectomy partial 1 laminotomy [ facet joint resection partial [ foraminotomy

=] posterior} SpeciZs 1 vertebrectomy full 1 hemi-laminectomy [ facet joint resection full 1 sequestrectomy

Location in spine, E=lother e

choose at least one!

Fusion Fusion material

1 none 1 interbody fusion between adjct. vertebrae (ant. appr.) [ posterolat. fusion [ none 1 bone subst.
1 anterior } specify ... 1 interbody fusion between adijct. vertebrae (post. appr.) [ posterior fusion [ autol. bone 1 cement
1 posterior 7 interbody fusion between dist. vertebrae (ant. appr.) =l other. qos e [ allog. bone 1 other
Location in spine, [ interbody fusion between dist. vertebrae (post. appr.)

choose atleastone! T T e
Stabilization rigid

1 none [ interbody stabil. with cage (ant. approach) [ pedicle screws with plate [ lateral mass screw with rod
1 anterior 7 [ interbody stabil. with cage (post. approach) [ facet screws [ lateral mass screw with plate
= posterior} SpEC [ vertebral body replacement by cage [ transarticular screw [ odontoid screws

Location in spine, 1 plates 1 laminar hooks with rod ElEother e
EERIREl ] 1 pedicle screws with rod 1 pedicle hooks with rod

Stabil. motion preserving Percutan. measures

1 none [ disc replacement € 2 none [ facet block [ discography 1 kyphoplasty

1 anterior 7 dynamic stabilizat. ¢ > post. } specify ... [ root block [ vertebroplasty 3 other ............

other Choose one!

Surgical notes

C dyes Ty - . [ s
Choose one!
— Discharge

Day C13C22C32C42C51C6D

(Answer "none" in both "Surgical" and "General

C72 €823 C9D C1M C11D (12D C1D €14 (15 C16 C17D 18 (1D M QD 2D 2D R4 CH 2H QN CH 2D BM BN
Month C12C2>C3)C42C52C6DC72C8ICOICIM CID 1D  Year OO MDD D OD M4 M5 MO M7 MO8 OD C10D C11D 12D 1D 14 (1D C16

" excludes all ining q

)

Surgical complications
[ none

1 wrong level
1 nerve root damage
1 cauda equina damage
1 spinal cord damage

[ bleeding in spinal canal

[ bleeding outside spinal canal
1 malposition of implant

[ duralesion

1 wound infection

Measures taken
[ none
1 intervention during surgery

[ conservative functional
[ extended hospital stay

1 implant failure [ none 1 cerebral
1 other .. [ anaesthesiological 1 kidney/urinary
[ cardiovascular [ liver/Gl
1 pulmonary 1 death
3 other ..........
Surgical intervention/re-intervention
1 none [ metal removal [ suture
1 hematoma evacuation [ re-implantation 3 other .......

General complications

1 re-intervention after surgery 3 other .......... 1 abscess drainage 1 refusion
] conservative medical
Comments regarding discharge
Status of Complications
Surgical ¢ dresolved C Jimproved ¢ 2 persisting
General ¢ d>resolved ¢ Jimproved C 2 persisting
Abbreviations:

MISS = Minimally Invasive Spine Surgery; LISS = Less Invasive Spine Surgery; CASS = Computer-Assisted Spine Surgery

Copyright MEMdoc, 2008  All rights reserved
15.05.2008




COMI (low back)
patient based assessment, front side
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COMI (low back)
patient based assessment, back side




Follow-up
physician based, single sided
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Conservative Therapy draft
front side




Conservative therapy draft
back side
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EPITOME OF AVAILABLE DATA

Overview (Pool)

Data from the

Surgery form: demographic data, distribution and specification of diagnosis, different details related
to main pathology, complications

Followup form: followup interval, overall outcome, achievement of surgical goals

Short exemplary analysis on Total Disc Replacement (Pool):
Level of procedure,

Demographic data,

Type of degeneration,

VAS (COMI)



STATISTICS AND COMMENTS

A study of the weighting and frequency of statistical reports was published by Windish in JAMA in

2007 (6). This work comprises the study of 239 original articles in 6 journals (American Journal of

Medicine, Annals of Internal Medicine, BMJ, JAMA, Lancet, New England Journal of Medicine) with

regard to statistical evaluation. 91.6% of the articles included descriptive statistics and 50.2% were

compiled from simple statistical methods. Multivariate analyses were used for 68.6% of the cases.

All the above mentioned methodologies can be used in Spine Tango. The Spine Tango

international pool offers over 30.000 eligible cases. The number of entries increases constantly.

Below you will find a short summary of all the documented surgeries in Spine Tango followed by a 19
detailed assessment of the patient subgroup with dynamic stabilization of the cervical and lumbar

spine using disc arthroplasty.

6. Windish D, Huot SJ, Green ML (2007).
Medicine Residents' Understanding of the Biostatistics and Results in the Medical Literature;
JAMA. 2007;298(9):1010-1022.

Fig 4: Growth curves of implemented forms (primary and revision surgery and followup) over the years.
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Data from the surgery form
Demographic data - distribution of diagnosis

The following graphics are based on the international Spine Tango data pool using all submitted

forms until the end of the year 2009. Only form versions 2005 and 2006 were considered. They

added up to 24327 surgeries.

Fig 5: Demographic data - distribution of age and gender (surgery form)

Figure 5 shows that the majority of spinal interventions happen in the four life decades between
an age of 40 and 80 years.
For females the majority of surgeries happen in patients aged 70-80 years. The male main

group is between 50-60 years old (h= 2473) and makes up 21.3% of all surgeries in males.



Fig 6: Distribution of diagnosis (surgery form)

Three quarters of all patients suffered from a degenerative disease as main pathology.

The types of degenerative diseases with their distribution are shown below (Fig. 7). The most

frequently checked fields were disc herniation, spinal stenosis and disc degeneration. Please note

the multiple choice format of this question. There was an average of 1.4 answers per case.

Fig 7: Type of degenerative disease (surgery form)
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Different details related to the main pathology

(surgery form)

Fig 8: Surgical measures for degenerative disease (N=18194) (surgery form)

The most frequently performed surgical measure in patients with degenerative disease was the
sole posterior decompression.

Of the 930 documented fractures in the surgery form, 56 were classified as C2 dens fractures
(6%) (not shown).

The most frequent trauma were C3-L5/S1 fractures (N=805) with the distribution of the AO

fracture types shown below (Fig. 9)

Fig 9: AO fracture types in patients withC3-L5/S1 fracture (N=805) (surgery form)



Fig 10: Predominant etiology of deformity (N=870) (surgery form) 2 3

There are 870 documented deformity cases in the database. The predominant etiology is shown
in fig. 10 with idiopathic and degenerative etiologies as the most common ones.
Most of the spondylolisthesis cases have a degenerative etiology (n=811), followed by the

isthmic type (n=464).

Fig 11: Type of spondylolisthesis (N=1428)( suraery form)

Tab 1: Classification of the various types of spondylolisthesis of Neugebauer & Newman, adapted by
Wiltse et al.
Type | congenital, dysplastic Type IV traumatic

Type Il isthmic Type V pathological
Type llI degenerative Type VI postsurgical



Different details related to the main pathology
(surgery form)

Following we show the distribution of the spondylolisthesis grade for the three most frequent
types (Fig 12-14). In Type | (congenital, dysplastic) spondylolisthesis Grade Il dominates

whereas in the degenerative spondylolisthesis cases Grade | is most frequent with over 60%.

24

Fig 12: Grade of congenital spondylolisthesis (N=121) (surgery form)

Fig 13: Grade of isthmic spondylolisthesis (N=453) (surgery form)



Tab. 2: Classification of spondylolisthesis according to Meyerding:

Grade 0
Grade |
Grade I
Grade llI
Grade IV
Grade V

Lysis of pars without slip
0-25% slip

25-50% slip

50-75% slip

> 75% slip

spondyloptosis

Meyerding classification: now also shown in the new Spine Tango “Dictionary of Terms” on the

Spine Tango web page.

Fig 14: Grade of degenerative spondylolisthesis ( N=786) (surgery form)

25
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Different details related to the main pathology
(surgery form)

Fig 15: Type of failed surgery (N=948) (surgery form)

948 failed surgeries were documented in the database until the end of 2009. Since this is a
multiple choice question the most frequent specifications were non-union (22.6%), instability
(20.7%), implant failure (18.0%) and neurocompression (16.3%). Repeat surgeries for

postoperative infections were documented in 49 patients (3.5%).

Fig 16: Type of inflammation/infection (N=81) (surgery form)

The most frequently affected structures with infection as main pathology are spondylodiscitis (71.7%).
Discitis occurred in 10.05%, spondylitis in 18.3%.



Complications
(surgery form)

217

Figl7: Surgical complications (of 23928 patients), excluded was answer “none” (surgery form)

Figures17 and 18 show the distribution of surgical and general complications, excluding the answer
“none”. 95.5% of the 23928 patients had no surgical complications, 97.2% (of 23472 patients) had

no general complications. The most frequent surgical complication was a dura lesion with 2%.

Fig 18: General complications (of 23472 patients , excluded was answer “none” (surgery form))
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Data from the followup form
Distribution of followup interval / overall outcome

In figure 19 the distribution of the interval of 14943 followups is shown.
59.7 % of the follow ups were recorded 6 weeks or 3 months after surgery, only 19.6% at 1 year

or later after surgery.

Fig 19: Distribution of followup interval (followup form)

The distribution of the overall outcome from the surgeon’s point of view shows that the
percentage of excellent results rises over time, at the expense of mainly good results. Fair results

stay quite stable, whereas poor results slightly increase with longer followup intervals.

Fig 20: Overall outcome, examiner (followup form)



Achievement of surgical goals
(followup form)

Fig 21: Surgical goals /measures achieved (followup form)

Figure 21 shows the distribution of achieved surgical goals/ measures from 13gg840 followups,
stratified by followup interval. The first group of follow-ups is analysed without reference to the
indicated surgical goals of the index surgery (figures 21-23), the second group with reference to

the index surgery (figures 24-26).

Fig 22: Surgical goals /measures partially achieved (followup form)

29
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Achievement of surgical goals
(followup form)

Fig 23: Surgical goals /measures not achieved (followup form)

Looking at non-achieved surgical goals, pain relief slightly decreases over time as the most
prominent problem. In contrast, neurological problems seem to improve with delay in some cases

since the early rates of non-achieved neurological problems are more than halfened after two

years.

Fig 24: Goal of surgery: pain relief



Fig 25: Goal of surgery: functional improvement

The evaluation of pain relief, functional improvement and neurological improvement as outcome
in relation to the preoperatively determined goals shows a stable distribution over time for each

parameter.

Fig 26: Goal of surgery: neurological improvement

31
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An exemplary analysis of Disc Replacement
using the Spine Tango data pool

In the management of discogenic back pain total disc replacement was introduced for preventing
degenerative changes which occur in segments adjacent to fusions. It aims at maintaining
segmental motion and eliminating pain (7). For achieving these goals the indications and
contraindications have to be strictly respected.

By the end of 2009 we could identify 794 documented total disc replacements in the Spine Tango
data pool. In the following part we show a short analysis of these interventions and some important
outcome parameters.

As visible in figure 27 we stratified patients into two groups depending on the location of the
operation. The cervical group (blue) counts 529 disc arthroplasties where nearly all (96.2%) are
located in the mid-lower C-spine. The lumbar group (yellow) includes 265 disc arthroplasties with
44.5% located between L1-L5 and 54.0% in L5/S1.

Fig. 27: Distribution of age (patients with disc replacement)

7: D.Grob (2009): Lumbar total disc replacement,
Der Orthopade; 38(1):93-9



Demographic data

(patients with Disc Replacement)

The age and gender distribution
of the cervical and lumbar group
is given in figures 28 and 29.
The mean age for the patients
with cervical disc arthroplasty is
47.7 years, for the lumbar disc
arthroplasty 42.7 years. In the
cervical group 53.7% of patients
are female, in the lumbar group
47.2%.

Fig. 28: Demographic data (patients with cervical disc
replacement)

Fig. 29: Demographic data (patients with lumbar
disc replacement)
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Type of degeneration
(exemplary analysis for Disc Replacement)

Fig. 30: Type of degeneration for patients with cervical disc replacement (N=523)

The specification of degenerative disease in patients with total disc replacement showed a

predominance of disc herniation and disc degeneration in the cervical group (N=523).
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Fig. 31: Type of degeneration for patients with lumbar disc replacement (N=255)

In contrast to cervical disc replacement, in the lumbar group the main specification of
degenerative disease was disc degeneration with 81.2%. In accordance with treatment
recommendations, lumbar disc herniation as underlying disease was less frequently

documented.



Outcome (COMI)
(Disc Replacement )

In the cervical group (blue) there is

a pain score reduction from 5.7 to

3.0 points in neck and from 6.8 to

2.9 points in arm pain. The mean

followup time was 160 days.

36

Fig 32: Pre- and postoperative VAS scores for neck pain,
cervical group (patients with TDA)

Tab 3: Pre- and postoperative VAS scores for neck and
arm pain, cervical group (patients with TDA)

Neck pain | N Mean Median
preop 274 5.7 6.0
postop 216 3.0 2.0
Arm pain | N Mean  Median
preop 274 6.8 7.5
postop 216 2.9 2.0

Fig 33: Pre- and postoperative VAS scores for arm pain,
cervical group (patients with TDA)




In the lumbar group (orange) there

is a pain score reduction from 6.7

to 4.0 points in back and from 5.0

to 3.2 points in leg pain. The mean

followup time was 212 days.

Tab 4: Pre- and postoperative VAS scores for
back and leg pain, lumbar group
(patients with TDA)

Lumbar group

Back pain | N Mean Median
preop 87 6.7 7.0
postop 59 4.0 3.0
Leg pain N Mean Median
preop 87 5.0 5.0
postop 59 3.2 3.0

Fig 34: Pre- and postoperative VAS scores for leg pain,
lumbar group (patients with TDA)

Fig 35: VAS scores pre- and postoperative for back pain,
lumbar group (patients with TDA)

37



38

PARTICIPANTS/ MODULE ANALYSIS

Figure 36 displays the growth curves of the various national modules. The different starting
dates of the modules need to be considered (Swiss/International: 2005, Austrian 2005,
German: 2006, North American: 2007, Brazilian/ South American: 2008; Italian: 2008;
Mexican: 2008)

The latest newcomers are an Australian and British module. Both are not yet available via

www.Eurospine.org, but already have clinics entering data.
Figure 37 shows an overview of the Spine Tango participating clinics and their country of origin

till the end of 2009. The current numbers show the ongoing growth with e.g.17 clinics in

Germany, 13 in Switzerland, 3 in South America etc. (status quo July 2010)

Fig 36: Growth curve (number of cases of the single Spine Tango modules over the years)
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SECURITY

The model of the MEMdoc and MEMdoc-Module system is designed around the principle of data
separation. The MEMdoc central server, housed at the MEMcenter in Bern, hosts the main
application and the central database containing all study definitions and clinical study data. Satellite
MEMdoc-Module servers located throughout the world to store all personal data about users,
institutions and patients. At the core of the system is an innovative and patent-pending architecture in
which the web browser of the client is used as a hub to seamlessly segregate and integrate the data
between the MEMdoc-Module and the MEMdoc central server. This design provides tightly
integrated communication between the servers while increasing the security and privacy of both
systems. This has been accomplished using a light weight JSON server and incorporation of SSL
encryption on each module. Flexible data sharing options have been designed to restrict or expand
data access to suit individual needs. Finally, data consistency is controlled through systematic
validation of received data and a rollback in case of errors.

Each module server contains a local MySQL database, an Apache web server and the custom
MEMdoc-Module application. This server can sit within the same clinic as the user or in some remote
location depending on the needs of the group hosting the module.The physical and network security
of this server is left up to the hosting entity. Some groups choose to restrict access to the module to
users within the local subnet while others allow open access from anywhere. The module database
contains all user and clinic information as well as the basic demographic data of patients. No medical

data is stored on the module server.



All users from every MEMdoc-Module make their initial connection to the MEMdoc central
server that houses the core MEMdoc application as well as all clinical study definitions. The
MEMdoc application then recognizes the URL of the connection to determine which MEMdoc-
Module to utilize and delivers the appropriate custom module application to the user’s web
browser. Each time a user requests data the application contacts both the local MEMdoc-
Module and MEMdoc central database (Oracle) to seamlessly integrate the data from each for
display. Newly entered data is likewise split so that only internal numeric identifiers for the
user, patient, clinic, department and module are stored on the MEMdoc central database. All
medical data is retrieved from and stored directly to the MEMdoc central server and linked to
the module by these internal identifiers. Medical data never passes through the MEMdoc-
Module server and is never stored on the MEMdoc-Module server. The birth year and gender
of each patient are the only pieces of personal information stored on the MEMdoc central data
for performing pooled statistics.

The physical and network security of all the MEMdoc servers is maintained by IEFM (Institute
for Evaluative Research in Medicine) at the MEM Research Center. This includes the MEMdoc
central (web) server and the MEMdoc database server. All servers are physically housed at the
MEMcenter in Bern in a dedicated, locked, climate controlled and monitored server room. The
network is protected by a Sonicwall Pro 2040 firewall with real-time gateway anti-virus, anti-
spyware, anti-span and intrusion prevention. The firewall only allows access to the servers via
ports 80, 443, 8080 and 22 (SSH). Web security is controlled by a DigiCert certified SSL web
server certificate with 256-bit encryption. Each server is continuously monitored to log all
connections and to detect any suspicious activity. Additionally, any modules that are hosted

within IEFM fall within the same security parameters.

The following hardware is recommended for a
MEMdoc-Module:

- Midrange Tower- or 19” Rack server

- CPU Intel Quad Core, Xeon or AMD Opteron
-RAM >2 GB

- Hardware RAID 1 or 5

- Linux (Debian 5)
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AVAILABLE QUESTIONNA IRES

Table 5: Available questionnaires in the SSE Spine Tango registry
(01.01.2010)
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