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MODULATION OF THE TERMINAL COMPLEMENT COMPLEX FORMATION IN
HUMAN DISC TISSUE CULTURES
Graciosa Q. Teixeira, Zhiyao Yong, Amelie Kuhn, Michael Ruf, Uwe M. Mauer, Anita
Ignatius, Rolf Brenner, Cornelia Neidlinger-Wilke
Institute of Orthopaedic Research and Biomechanics, Ulm University, Ulm, Germany

Introduction: The terminal complement complex (TCC), a complement system activation
product and effector protein of the immune system that induces cell lysis, was previously
identified in degenerated disc tissues and TCC immunopositivity was shown to correlate with
the degree of degeneration [1]. As it is unclear which molecular factors play a role in
complement activation during disc degeneration (DD), we investigated in this study possible
triggers of TCC formation in vitro.
Methods: Disc tissue biopsies were collected from adolescent idiopathic scoliosis (AIS, n=8,
age 16±3) and DD (n=11, age 56±15) patients with ethical approval and informed consent.
Standardized tissue punches from nucleus pulposus (NP), annulus fibrosus (AF) and
endplate (EP) were separately cultured. Isolated cells were analyzed by flow cytometry and
gene expression. Cells and tissues were stimulated with medium containing 5% human
serum alone or supplemented with interleukin-1b (IL-1b, 10 ng/mL), cathepsin-D (0.5 ug/mL)
or zymosan (100 ug/mL). Serum-free medium cultures were used as control. In cell cultures,
TCC formation and lytic activity were determined by ELISA and CH50 assay. In tissues
cultures, TCC and CD59 formation were analyzed by immunohistochemistry. Statistics: cell
cultures, Kruskal-Wallis; explant cultures, one-way ANOVA.
Results: In isolated cells, TCC formation and CD46, CD55 and CD59 expression significantly
increased with culture (p<0.05). However, no differences were found in response to proinflammatory/degenerative stimuli in cells from both AIS and DD patients. In tissue cultures,
compared to non-treated tissues, IL-1b stimulation led to lower percentage of TCC+ cells in
AF and EP (p<0.05), whereas the presence of cathepsin-D significantly increased TCC
formation in NP (p<0.01). The percentage of CD59+ cells significantly increased in AF and
NP after stimulation with cathepsin-D and zymosan (p<0.05).

Conclusion: The data suggest that complement activation and TCC formation can be induced
in vitro if disc cells are kept in their native tissue environment. Interestingly, the presence of
IL-1b, a pro-inflammatory molecule, led to less TCC formation in AF and EP. Although strong
TCC deposition may be a degeneration-associated event, pro-inflammatory conditions may
influence cell lysis or TCC sublytic effects via a negative feedback mechanism. Nevertheless,
TCC formation was shown to be triggered by cathepsin-D, an important player in
osteoarthritis, but poorly described in DD. Moreover, the effect of TCC in sublytic
concentrations is being investigated in the context of DD. Although further mechanistic
studies are ongoing, overall, these results suggest a functional relevance of IL-1b and
cathepsin-D in modulating TCC formation, proposing TCC as a possible new target for DD
therapy.
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(L.SBN.0157) References: 1. Teixeira et al., Eur Spine J, 2019, 28:2688.
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LUMBAR DISC HERNIATION AND TIME TO SURGERY - A REGISTER BASED
STUDY OF PATIENT REPORTED OUTCOMES IN 6216 PATIENTS
Joel Beck, Olof Westin, Helena Brisby, Adad Baranto
Dept of Orthopedics and Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

Background: Sciatic neuralgia is one of the hallmark symptoms of a lumbar disc herniation
(LDH). Conservative treatment is recommended initially, and a vast majority of patients
recover spontaneously within 6 weeks regardless of type of treatment. If the symptoms
deteriorate or persists, most guidelines recommend surgical discectomy. However, there is
not yet a clear consensus regarding the proper timing of surgery. The aim of this study is to
evaluate how the duration of preoperative leg pain affects postoperative patient reported
outcomes in a large national cohort.
Methods: Using the Swedish national spine database, Swespine, between the years 2013 to
2016 a total of 6216 patients were available for final analysis after application of strict
inclusion and exclusion criteria. The inclusion criteria were patients between 18-65 years with
a lumbar disc herniation between L3- S1 having a surgical discectomy of any kind. Exclusion
criteria was previous spine surgery or lack of sufficient follow-up data. Patients with a followup at one year were divided into four groups of pre-operative pain duration, (months): <3, 312, 12-24 and >24 months. The primary outcome was improvement in sciatica
postoperatively, measured by the numeric rating scale (NRS 0-10). Secondary outcome was
patient’s satisfaction with the final surgical result, rated using a modified MacNab scale.
Results: All groups had a statistically significant improvement in leg pain measured using the
NRS scale (mean -4.83, p<0.001), as well as in other patient reported outcome measures.
The highest improvement on all available measurement scales were seen in the patients with
a shorter duration (<3 months) of sciatica. When comparing patients with a pain duration
<3months and >24 months, a more prolonged duration of sciatica had less improvement in
NRS (-3.85 vs -5.59, p<0.001) and a higher percentage of patients with unchanged or worse

radiating leg pain (14.95% vs 5.95%). Patient satisfaction with the surgical result was
significantly higher in the groups with a pre-operative pain duration <3 months when
compared to >24 months (OR 1.77, 1.32-2.38, p=0.0002)
Conclusion:
Patient who underwent surgical treatment due to a lumbar disc herniation with a preoperative
pain duration <3 months, were consistently more satisfied with the surgical outcome, had a
significantly higher rated numerical improvement in sciatic pain, and rated the subjective
perception of their leg pain lower postoperatively, when compared with patients with a longer
duration of sciatica.

Disclosures:
author 1: none; author 2: none; author 3: none; author 4: none

64

MAGNETIC RESONANCE IMAGING DOES NOT ALLOW TO DIFFERENTIATE
METASTATIC FROM OSTEOPOROTIC VERTEBRAL FRACTURES. A STUDY
ASSESSING AGREEMENT BETWEEN SPECIALTIES AND CONCORDANCE
WITH THE REFERENCE
Félix Tomé-Bermejo, Luis Álvarez-Galovich, Estanislao Arana, Francisco M. Kovacs, Ana
Royuela, Beatriz Asenjo, Fatima Nagib, Sandra Pérez-Aguilera, Alberto CabreraZubizarreta, Yolanda García-Hidalgo, Ana Estremera
Villalba General Hospital, Collado Villalba, Madrid, Spain

Background: Differentiating osteoporotic vertebral fractures (OVF) from metastatic vertebral
fractures (MVF) is difficult. Magnetic resonance imaging(MRI)is the most widely used test for
differential diagnosis. However, no single MRI finding is considered sufficient for establishing
an accurate diagnosis
Purpose of the study:To assess, among clinicians from different specialties working in

different settings: Concordance between the clinical diagnosis (OVF vs. MVF) and the
reference(diagnosis established by biopsy or clinical follow-up>6 months);Intra and interobserver agreement on the diagnosis of OVF vs. MVF, and on the interpretation of key
imaging findings leading to the diagnosis; Whether concordance and agreements change
after clinicians are informed about patient's history of cancer
Materials and Methods:Clinical data and imaging from 203 patients with confirmed OVF or
MVF were evaluated by 25 clinicians from 20 different hospitals (9 radiologists, 4 oncologists,
4 orthopaedic surgeons and 6 neurosurgeons).Each case was assessed twice by each
clinician with a minimum 6-week interval. Clinicians were blinded to assessments made by
other specialists and their own previous assessment. Fleiss kappa (k) statistic was used to
assess intra and inter-observer agreement on key imaging findings and on diagnosis.
Subgroup analyses were performed according to clinicians’ specialty, years of experience,
and hospital complexity
Results: Before being aware of patients' clinical history of cancer, concordance of the
readers' diagnosis with the reference was "moderate"(k=0.437), regardless of years of
professional experience and hospital complexity. Intra-observer agreement on the diagnosis
of OVF vs. MVF was "moderate"(k= 0.557), but when patient's history of cancer was
disclosed, the agreement increased to "almost perfect" across all clinical specialties. Interobserver agreement in the diagnosis of OVF vs. MVF was "fair"(k= 0.321), and only
improved marginally after disclosing patients' history of cancer(k=0.373).Inter-observer
agreement on individual imaging findings was "moderate" on "deposit-like appearance of
pedicle involvement" and "bulging posterior cortex", and "fair" on all the other imaging
findings. After being informed of patients' clinical history of cancer, all the readers modified
the diagnosis of at least one patient (range 1-39 patients)
Conclusion: To the authors' knowledge, this is the first study to analyse the reliability of the
diagnosis of OVF vs. MVF with a large multidisciplinary team and assessing diagnostic
accuracy against the reference. Diagnostic accuracy and inter-observer agreement using
MRI for the assessment of OVF vs. MVF is "moderate" at best, irrespective of medical or
surgical specialty, years of clinical experience or hospital complexity. These results cast
doubt on the reliability of using MR imaging findings together with clinical history as the basis
for distinguishing OVF from MVF in routine clinical practice
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TOWARDS A NEW CLASSIFICATION OF AIS THAT QUANTIFIES THE
SEVERITY OF SCOLIOSIS IN THE 3 PLANES
Ayman Assi, Mohamad Karam, Claudio Vergari, Wafa Skalli, Khalil Kharrat, Ismat Ghanem
Faculty of Medicine, University of Saint-Joseph in Beirut, Lebanon

Introduction:
Classifications of Adolescent Idiopathic Scoliosis are useful for surgical decision making such
as the Lenke classification and most recently the Abelin-Genevois classification which are
mostly based on only one plane either the frontal or the sagittal plane respectively. While the
Pasha classification is based on the 3D characteristics of the spine, its application
necessitates complex calculations.
Purpose:
To design a new classification of AIS spines based on the 3 planes and easy to use in

clinical routine.
Methods:
258 subjects with AIS (14±2years, 85%F, frontal Cobb: 34±18° [10-110°], 47 with single
curvature) were enrolled. Their Lenke classification was: 120 type 1, 7 type 2, 6 type 3, 116
type 5 and 9 type 6. All subjects had biplanar X-rays with 3D reconstructions of the spine and
calculation of the spino-pelvic and postural parameters. A hierarchical classification
clustering was performed on the following parameters that included the 3 planes: frontal
Cobb angle and torsion index (TI) of both major and minor curvatures, T1T12 thoracic
kyphosis (TK) and T10L2 thoracolumbar junction (TLJ). Comparisons between classes were
performed.
Results:
The best suitable hierarchical classification to maximize between-class variance comprised 5
classes (variations: within-class 42%, between-class 58%). Type 1 (N=108) presented a
minor to moderate frontal deformity (Cobb<35°), a normal sagittal alignment (TK>30, lordotic
TLJ<0) and a minor horizontal deformity (TI<10°). Type 2 (N=82) presented a moderate to
severe frontal deformity (Cobb [25-60°]), a moderate hypokyphosis with a lordotic TLJ and a
moderate horizontal deformity (TI<25°). Type 3 (N=34) presented a moderate frontal
deformity (Cobb<45°), severe sagittal deformity (hypokyphosis with kyphotic TLJ) and a
moderate horizontal deformity (TI<45°). Type 4 (N=20) presented a severe frontal deformity
(Cobb>45°), moderate hypokyphosis with a lordotic TLJ and a moderate to severe horizontal
deformity. Type 5 (N=14) presented a moderate to severe frontal deformity (Cobb>30°),
severe sagittal malalignment (hypokyphosis with kyphotic TLJ) and a moderate horizontal
deformity (TI<25°, Fig.1). Lenke and Abelin-Genevois types were randomly distributed into
the 5 new types.
Conclusion:
This is a new classification of AIS that grades severity from mildest to most severe in each of
the planes. The classification was unsupervised, i.e., it is based on inherent features of the
3D patient’s geometry. Subjects in type 1 have the mildest scoliosis with the minimum
deformity in the 3 planes; these patients are usually prescribed braces. Subjects in type 2
and above have moderate to severe deformities in each plane. The most affected subjects
are in types 4 and 5 and necessitates surgery where more correction is needed to align the
frontal deformity, restore normal kyphosis and thoraco-lumbar junction and de-rotate
vertebrae of the scoliotic segments.
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WHO IS LOST TO FOLLOW-UP AND DOES IT MATTER? A STUDY OF OVER
15'000 PATIENTS IN A LOCAL SPINE SURGERY REGISTRY
Anne F Mannion, Dave O'Riordan, Tamas F Fekete, François Porchet, Frank S Kleinstück,
Dezsö Jeszenszky, Markus Loibl, Raluca Reitmeir, Daniel Haschtmann
Schulthess Klinik, Zürich, Switzerland

Introduction
Patient-rated outcome measures are integral to the assessment of treatment success and an
essential part of the documentation in surgical registries. Lack of compliance with follow-up
(attrition) can threaten the validity of the outcomes reported in registry studies. Prior research
indicates that demographic, socioeconomic, and medical factors may all contribute to
attrition. These same characteristics are often also predictors of outcome. We studied the
extent, nature and impact of drop-out in a long-established, in-house spine registry.
Methods
Data were analysed from 15'264 consecutive patients (60±17y; 46% men) who had
undergone spine surgery in our Spine Center 1.1.06-31.12.17. Data were documented
prospectively using EUROSPINE's Spine Tango Registry forms. Surgeons had completed a
Surgery Form (clinical history, surgical measures, complications) for 99.1% cases. Patients
had completed a Core Outcome Measures Index preop (90%) and at 3 mo (89%) and 12 mo
(86%) follow-up (FU). Patients rated Global Treatment Outcome (GTO) at FU. We
determined: (1) baseline characteristics of 12-mo responders vs non-responders, (2) 12-mo
outcome in responders vs delayed responders (those responding only after further
reminders; typically lost to follow-up in standard registry protocols), and (3) 3-mo outcome of
12-mo responders vs non-responders. Analyses included Chi-square, ANOVA and
multivariable regression.
Results
The most notable independent predictors (each p < 0.001) of being a 12-mo non-responder
were: lower age, non-Swiss, having semi-/private insurance, higher ASA, worse baseline
COMI, and previous surgery. 19% patients received a reminder and half of them finally
returned a questionnaire. The outcome of these delayed responders was worse than that of
responders (74% vs 78% good GTO, respectively; p=0.008). The 3-mo outcome was worse
for the 12-mo non-responders than for the responders (respectively, 66% vs 80% good GTO;
p < 0.0001). All COMI results reflected those of GTO.
Conclusion
Although non-responders were relatively few in the present cohort (14%), they displayed
distinctive characteristics and their outcome was significantly worse than that of responders.
Without the resources to contact non-responders, outcome in registries will likely be
overestimated, and falsely optimistic results reported. Knowing the risk profiles of nonresponders may help to focus efforts to reduce attrition and improve the validity of registry
data.
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SURGEONS’ RISK PERCEPTION IN ASD SURGERY.
THE VALUE OF MACHINE LEARNING RISK CALCULATORS ON DECISION
MAKING AND PATIENT COUNSELLING
Alba Vila-Casademunt, Sleiman Haddad, Ahmet Alanay, Ibrahim Obeid, Frank Kleinstück,
Francisco Javier Sánchez Pérez-Grueso, Javier Pizones , Christopher Shaffrey, Justin S.
Smith, Douglas Burton, Shay Bess, Erik Klineberg, Christopher P. Ames, Ferran Pellisé
Spine Research Unit, Vall Hebron Institute of Research, Barcelona, Spain

Introduction
Surgeons often rely on their intuition, experience and published data for surgical decision
making and informed consent. Literature provides average values that do not allow for an
individualized assessment. Accurate validated machine learning (ML) risk calculators for
adult spinal deformity (ASD) patients, based on 10-year multicentric prospective data, are
currently available. The objective of this study is to assess surgeon ASD risk perception and
compare it to validated ML risk calculator estimates.
Methods
Nine ASD complete (demographics, HRQL, radiology, surgical plan) preoperative cases
were distributed online to 100 surgeons from 22 countries. Surgeons were asked to
determine the risk of major complications and reoperations at 72h, 90d and 2 years postop,
using a 0 to 100% risk scale. The same preoperative parameters circulated to surgeons were
used to obtain ML risk calculator estimates. Concordance between surgeons’ responses was
analyzed using Intraclass Correlation Coefficients (ICC) (poor<0.5/excellent>0.85). Distance
between surgeons’ and risk calculator predictions was assessed using the Mean Index of
Agreement (MIA) (poor<0.5/excellent>0.85).
Results
Thirty-nine surgeons (74.4% with >10 years experience), from 12 countries answered the
survey. Surgeons’ risk perception concordance was very low and heterogeneous. ICC
ranged from 0.104 (reintervention risk at 72h) to 0.316 (reintervention risk at 2y). Distance
between calculator and surgeon prediction was very large. MIA ranged from 0.122 to 0.416
(Table). Surgeons tended to overestimate the risk of major complications and reintervention
in the first 72 hours and underestimated the same risks at 90 days and 2 years postop.
Conclusions
This study shows that expert surgeon ASD risk perception is heterogeneous and highly
discordant. Available validated ML ASD risk calculators can enable surgeons to provide more
accurate and objective decision making and adjust patient expectations, in real time, at the
point of care.
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OPERATIVE VERSUS NONOPERATIVE TREATMENT FOR ADULT
SYMPTOMATIC LUMBAR SCOLIOSIS AT 5-6 YEAR FOLLOW-UP: DURABILITY
OF OUTCOMES AND IMPACT OF RELATED SERIOUS ADVERSE EVENTS
Justin Smith, Christopher Shaffrey, Michael Kelly, Christine Baldus, Elizabeth Yanik, John
Lurie, Lawrence Lenke, Stephen Lewis, Han Jo Kim, Virginie Lafage, Tyler Koski,
Christopher Ames, Shay Bess, Frank Schwab, Keith Bridwell
Department of Neurosurgery, University of Virginia, Charlottesville, VA, United States; Departments of
Neurosurgery and Orthopedic Surgery, Duke University, Durham, NC, United States; Department of
Orthopedic Surgery, Washington University, St Louis, MO, United States; Department of Medicine,
Dartmouth Medical School, Hanover, NH, United States; Department of Orthopedic Surgery, Columbia
University, New York, NY, United States; UHN-Orthopedics, Toronto Western Hospital, Toronto, ON;
Department of Orthopaedic Surgery, Hospital for Special Surgery, New York City, NY, United States;
Department of Neurological Surgery, Northwestern University, Chicago, IL; Department of
Neurological Surgery, University of California, San Francisco, San Francisco, CA, United States;
Presbyterian St Lukes Medical Center, Denver, CO. USA

INTRODUCTION: Although short-term adult symptomatic lumbar scoliosis (ASLS) outcomes
studies favor operative over nonoperative treatment, long-term outcomes are critical for
assessment of treatment durability. We present an as-treated analysis of the ASLS-1 trial
with 5-6-year follow-up. Our objectives were to assess the durability of treatment outcomes
for operative versus nonoperative treatment of ASLS, report the rates of associated serious
adverse events (SAEs), and to determine the potential impact of related SAEs on treatment
outcomes.
METHODS: The ASLS-1 study is a National Institutes of Health (NIH)-sponsored multicenter
prospective multicenter study to assess operative vs nonoperative treatment for ASLS, with
randomized and observational treatment arms. Patients were 40-80 years of age with
symptomatic ASLS (Cobb >30o and Oswestry Disability Index (ODI) >20 or Scoliosis
Research Society-22 subscore (SRS-22) <4.0 in pain, function and/or self-image). Operative
and nonoperative patients were compared using as-treated analysis, and related serious
adverse events (SAEs) were assessed.
RESULTS: The 286 ASLS patients (108 nonoperative, 178 operative) had follow-up rates at
2 years and 5-6 years of 90% (256) and 74% (212), respectively. At 5 years, compared with
nonoperative, operative patients had greater improvement in SRS-22 (mean difference=0.6)
and ODI (mean difference=-14) (p<0.001 for both), with treatment effects (TEs) exceeding
minimal detectable measurement difference (MDMD) for SRS-22 (0.4) and ODI (7) (Figure).
TEs at 5 years remained as favorable as TEs at 2 years (SRS-22=0.7; ODI=-16). The
incidence rates of SAEs for operative patients during the first 2 years and 2-6 years following
surgery were 35 and 23 SAEs per 100 person-years, respectively, and the majority of SAEs
were revision surgeries. During the first 2 years and first 6 years following surgery, there
were 34 and 73 revisions in 24 and 55 operative patients, respectively. The most common
indications for revision surgery were implant failure/pseudarthrosis (n=39), proximal
junctional kyphosis/breakdown (n=16), other implant issues (n=5), and wound issues (n=-5).
At 5 years, operative patients with 1 SAE still had significant improvement, with TEs that
exceeded MDMD (SRS-22=0.55, ODI=-12.9, p<0.001 for both). The 12 operative patients
with >2 SAEs had improvement based on SRS-22 (TE=0.3, p=0.027) that did not exceed
MDMD, and lacked significant improvement based on ODI (TE=-7.7, p=0.06).

CONCLUSION: The significantly greater clinical improvement of operative versus
nonoperative treatment for ASLS at 2 years is maintained at 5-6-year follow-up. Overall,
operative patients with an SAE still had greater improvement than nonoperative patients, but
for operative patients with >2 SAEs the TEs were markedly reduced. These findings have
important implications for patient counseling and cost-effectiveness assessments.
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POSTOPERATIVE ANALGESIC EFFECTIVENESS OF SINGLE ROPIVACAINE
EPIDURAL INJECTION IN PATIENTS UNDERWENT ONE-LEVEL LUMBAR
DECOMPRESSION OR FUSION SURGERY (EPIPCA STUDY): A RANDOMIZED,
MULTI-CENTER, OBSERVER-BLINDED, ACTIVE-CONTROLLED STUDY
Kwang-Sup Song , Hyun Kang, Jeongik Lee, Dong-Gune Chang, Young-Bae Kim
Dept of Orthopaedic Surgery, Chung-Ang University Hospital. Seoul, Korea

Background
The routine use of opioids in postoperative pain control has been widely accepted, however,
it could be a risk of abuse, which results in significant morbidity. Adjuvant regional analgesia
to decrease opioid use has been receiving a lot of attention.
Purpose of the study
The hypothesis was that the analgesic effect in the EPI group (single ropivacaine epidural
injection plus patient-control analgesia (PCA) without opioid) is not inferior to the PCA group
(PCA with an opioid) in patients with one-level lumbar decompression or fusion surgery.
Materials and methods
Patients scheduled for a decompression or fusion surgery were randomly assigned to EPI or
PCA group respectively. All postoperative analgesic protocol was the same. The main
differences between groups were that the EPI group had no opioids in the PCA regimen and
epidural injection of ropivacaine(0.2%, 10ml) at a one-above level before closing the wound.
The primary endpoint was self-reported pain intensity, NRSs at 2, 4, 8, 12, 24, and 48 h after
leaving the recovery room. Secondary outcome measures included frequency of pushing the
button (FPB) and ketorolac use in PCA in 48 h after surgery, rescue fentanyl (50ug), Likert
satisfaction scores at discharge, ODI and NRS (back and leg) at postoperative 6 and 12
weeks and also, postoperative complications(PONV using antiemetics, POUR, constipation)
during postoperative 12 weeks.
Results
From Nov 2017 to May 2019, fifty patients in the fusion group and forty-eight patients in
decompression group were enrolled. Fusion: Of 50 patients 1 patient in the EPI group was
dropped due to severe PONV. EPI group showed significantly lower NRS in 24hr compared
with the PCA group (MANOVA, Fig.). FPB, ketorolac use, rescue fentanyl use, ODI, NRS for
back and leg did not show a significant difference between groups. The satisfaction score
was significantly lower in the EPI group. All incidences of PONV(RR:3.84), POUR, and
constipation (RR:1.24) were higher in the PCA group, but, the only PCA group showed 7
cases of POUR. Decompression: The results of NRS (Fig.), FPB, ketorolac use, rescue
fentanyl use, satisfaction score, ODI, NRS for back and leg did not show a significant
difference between groups. The incidence of PONV(RR:1.84) and POUR(RR:1.66) were
higher in the PCA group, but all incidences were no significant differences between groups.
Conclusion
The postoperative analgesic effect of ropivacaine epidural injection (0.2%, 10ml) without
opioids in PCA versus the routine use of opioids in PCA was comparable in decompression
surgery and superior in fusion surgery. Considering the side effects of the PCA group,
ropivacaine epidural injection is a recommendable opioid-sparing intervention. In addition, we
suggest a reconsideration of the routine opioid use in PCA in one-level lumbar
decompression and fusion surgery.
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