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PATIENT-REPORTED OUTCOMES AFTER SURGICAL TREATMENT FOR DEGENERATIVE
DISORDERS OF THE CERVICAL SPINE: A LARGE-SCALE STUDY OF PROSPECTIVELY COLLECTED
DATA

Anne F Mannion, Hans-Jürgen Becker, Daniel Haschtmann, Tamas F Fekete, Dezsö Jeszenszky,
Markus Loibl, François Porchet, Frank Kleinstück
Schulthess Klinik, Zürich, Switzerland

Introduction
A recent large-scale study comparing the outcome of first-time lumbar spine surgery for
degenerative disorders with that of large-joint replacement for end-stage osteoarthritis of the hip
and knee, using a multidimensional, joint-specific patient-rated outcome measure (PROM) (1),
highlighted the inferiority of the results for lumbar spine surgery, regardless of the measure used to
indicate "success". Comparable data for the surgical treatment of degenerative disorders of the
cervical spine have yet to be analysed.
Methods
Preoperatively and 12 months postoperatively, 1'013 patients undergoing first-time surgery for
degenerative cervical spine disorders completed the PROM, which included the Core Outcome
Measures Index (COMI) for neck problems. The latter enquires about pain, function, symptomspecific well-being, quality of life, and disability, in relation to the neck problem. Other global ratings
of outcome (including global treatment outcome, satisfaction, acceptability of the symptom state)
were reported 12 months-postoperatively.
Results
The average age of the patients was 57 ± 12 y; 54% were female. At 12 months postoperative,
COMI had improved from 7.1±2.1 down to 3.3±2.8. Overall, 88% patients were satisfied with their
medical care in the hospital, 80% reported a good global outcome (operation helped/helped a lot),
69% achieved the MCIC for COMI (≥2.2-point reduction) and 55% declared having achieved an
acceptable symptom state.
Conclusion
Significant improvements were documented after surgery for degenerative disorders of the cervical
spine. However, the results were more similar to those previously reported for patients with
disorders of the lumbar spine than those with degenerative hip/knee disorders (1) and highlight the
significantly poorer outcomes, overall, after surgery for degenerative spinal disorders. This is likely
related to the complexity of the anatomy of both the lumbar and the cervical spine compared with
the large joints. Further work is required to hone the indications and patient selection criteria also for
cervical spine surgery.
1) Mannion AF et al. EUROSPINE 2017 FULL PAPER AWARD: Time to remove our rose-tinted

spectacles: a candid appraisal of the relative success of surgery in over 4500 patients with
degenerative disorders of the lumbar spine, hip or knee. https://doi.org/10.1007/s00586-018-5469-4 Eur
Spine J. 2018 Feb 19. doi: 10.1007/s00586-018-5469-4. [Epub ahead of print]
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IS LAMINECTOMY AND FUSION THE BETTER CHOICE FOR LONG SEGMENTS CERVICAL
SPONDYLOTIC MYELOPATHY WITH SIGNAL CHANGES ON MAGNETIC RESONANCE IMAGING? A
COMPARISON OF TWO POSTERIOR SURGERIES.

Jia Nan Zhang, Yong Fan, Qi Ning Wu, Ding Jun Hao
Xi’an Hong Hui Hospital, Xi’an , China

Objective To compare and evaluate the efficacy of laminectomy, fusion with internal fixation and
laminoplasty for treatment of long segments(4-5 segments) cervical spondylotic myelopathy with
signal changes on magnetic resonance imaging(MRI).
Methods This is a single center, retrospective study. We retrospectively reviewed 77 patients with
long segments cervical spondylotic myelopathy with signal changes on MRI who underwent
posterior surgery. A total of 46 patients underwent laminectomy, fusion and internal fixation( fusion
group), and 31 patients received the laminoplasty( laminoplasty group). The spinal cord signal
intensity changes were evaluated on T1- and T2-weighted sequences before surgery. Japanese
Orthopedic Association (JOA) score, JOA recovery rate, Modified Barthel Index(m-BI) and the
range of motion ( ROM) of cervical spine were compared at pre-operation and the final follow up.
The surgery-related results and complications were compared between the two groups.
Results Fusion group and laminoplasty group were followed up for 18-62 months (36.41± 11.19
months) and 24-54 months (34.06± 8.31 months) respectively. There was no statistical difference
between the baseline of two groups. The surgery-related results were compared between the two
groups with no significant differences (P>0.05). At the follow-up, JOA and m-BI were all significant
improved in two groups(P<0.05) , and there were no significant differences between two groups
(P>0.05). There were no significant differences between the two groups in terms of JOA recovery
rate and complications(P>0.05). However, the ROM of cervical spine in laminoplasty group was
much better than fusion group(P<0.05).
Conclusion. Compared with laminectomy, fusion with internal fixation, laminoplasty could also
achieve satisfactory recovery rate for treatment of long segments cervical spondylotic myelopathy
with signal changes on MRI. Nevertheless, given the ROM of cervical spine, we concluded that
laminoplasty is a better choice for long segments cervical spondylotic myelopathy with signal
changes on MRI.
Key words: cervical spondylotic myelopathy, magnetic resonance imaging, signal changes,
laminoplasty, laminectomy, fusion.
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A COMPARISON OF POSTOPERATIVE CHANGES OF CERVICAL SAGITTAL ALIGNMENT AND
BALANCE AFTER LAMINOPLASTY BETWEEN CSM AND OPLL PART II: IMPACTS ON NEUROLOGIC
IMPROVEMENT AND AXIAL NECK PAIN

Hironobu Sakaura, Atsunori Ohnishi, Akira Yamagishi, Tetsuo Ohwada
Dept of Orthopaedic Surgery, Amagasaki, Japan

Objective: Not only cervical sagittal alignment (CSA) but also cervical sagittal balance (CSB) has
recently been recognized as one of the important prognostic factors for surgical outcomes in
cervical myelopathy. Cervical spondylotic myelopathy (CSM) and ossification of the posterior
longitudinal ligament (OPLL) have substantially different etiologies and pathological conditions. The
purpose of this study was thus to compare the impacts of the postoperative changes of CSA and
CSB on the surgical outcomes of laminoplasty between CSM and OPLL, focusing especially on
neurologic improvement and axial neck pain.
Methods: 168 consecutive CSM patients undergoing laminoplasty (CSM group) and 51 consecutive
OPLL patients undergoing laminoplasty (OPLL group) were enrolled in this study. As indicators of
CSA and CSB, C2-7 angle and C1-C7 sagittal vertical axis (SVA) were respectively measured
using lateral radiographs of the cervical spine in the standing position taken before surgery and at 2
years after surgery. In both groups, the patients were divided into 2 subgroups according to
postoperative C2-7 angle; ≥ 0 degree (Lordosis subgroup) and < 0 degree (Kyphosis subgroup)
and they were also divided into 2 other subgroups according to postoperative C1-C7 SVA; ≥ 30mm
(Imbalance subgroup) and < 30mm (Balance subgroup). Neurologic status was assessed using the
JOA score before surgery and at 2 years after surgery. The presence of postoperative axial neck
pain was also examined. Patient age, preoperative JOA score, C2-7 angle and C1-C7 SVA showed
no significant differences between the CSM and OPLL groups.
Results: The JOA score improved significantly after laminoplasty in both the CSM and OPLL
groups. At 2-year postoperatively, the JOA score, the recovery rate of the JOA score (RR), and the
incidence of axial neck pain showed no significant differences between the 2 groups. Of the CSM
group, RR was significantly lower in the Kyphosis subgroup and in the Imbalance subgroup than in
the Lordosis subgroup and in the Balance subgroup, respectively, and the postoperative increase of
C1-C7 SVA significantly decreased RR. On the other hand, in the OPLL group, postoperative C2-7
angle, C1-C7 SVA and their changes did not significantly affect RR. In both the CSM and OPLL
groups, postoperative C2-7 angle, C1-C7 SVA and their changes did not significantly affect the
incidence of postoperative axial neck pain at 2-year follow-up.
Conclusions: Postoperative kyphotic deformity, cervical sagittal imbalance and increase of C1-C7
SVA significantly decreased neurologic improvement after laminoplasty in the CSM group. On the
other hand, postoperative C2-7 angle, C1-C7 SVA and their changes did not significantly affect
postoperative neurologic improvement in the OPLL group. In both the CSM and OPLL groups,
postoperative C2-7 angle, C1-C7 SVA and their changes did not significantly affect the incidence of
postoperative axial neck pain.
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THE REOPERATION RATES AFTER ANTERIOR FUSION AND LAMINOPLASTY OF THE CERVICAL
SPINE: A 26-YEAR PERIOD SURVIVAL FUNCTION ANALYSIS

Ko Hashimoto1,2, Toshimi Aizawa1, Haruo Kanno1, Eiji Itoi1, Shoichi Kokubun1
1 Dept. of Orthopaedic Surgery, Tohoku Univeristy Graduate School of Medicine, Sendai, Japan
2 Dept. of Orthopaedic Surgery, Takeda General Hospital, Aizu-Wakamatsu, Fukushima, Japan

Background
In the Tohoku University Spine Society (TUSS) and affiliated hospitals, the anterior decompression
and fusion (ADF) with autologous iliac bone graft (Kokubun’s method) and the midline-splitting
laminoplasty with a hydroxyapatite spacer (modified Kurokawa’s method) have been mainly
performed for cervical spine disorders such as cervical myelopathy and radiculopathy to present. In
previous studies analyzing the results after ADF and posterior decompression for cervical spine
disorders, reoperation rates have been reported only with <4 years follow-up.
Objectives
To clarify the long-term reoperation rates and the time course after ADF and laminoplasty for
cervical spine disorders using the spinal surgery registration system of the Tohoku University Spine
Society.
Study Design & Methods
From 1988 to 2013, 8033 cervical surgeries were performed for cervical myelopathy in Miyagi
prefecture, Japan, and registered in the spinal surgery registration system of TUSS (TUSS Spine
Registry). Among these, 1414 ADFs and 4417 laminoplasties were performed as a primary
surgery,
respectively. The reoperation rates of cervical surgeries after primary ADF and laminoplasty were
analyzed. The reoperations for surgical site infection and post-operative hematoma were excluded
from the study.
Results
Among the patients underwent ADF or laminoplasty, 108 out of 1414 and 41 out of 4417 patients
underwent reoperations, respectively. The overall reoperation rates of ADF were 1.0% at 1 year,
2.2% at 5 years, 4.5% at 10 years, 6.6% at 15 years, 7.4% at 20 years and 7.6% over 21.6 years.
The overall reoperation rates of laminoplasty were 0.2% at 1 year, 0.7% at 5 years, 0.9% at 10
years, 0.9% at 15 years, 0.9% at 20 years and 0.9% over 23.3 years. The frequent causes of
reoperation after the primary ADF were adjacent-level stenosis in 54 cases, secondary cervical
radiculopathy in 8 cases and dislocation of the grafted bone in 6 cases. As for laminoplasty, the
frequent causes of reoperation were secondary cervical radiculopathy in 10 cases, adjacent-level
stenosis in 8 cases and the sinking or dislocation of the implanted hydroxyapatite spacer in 6 cases.
Conclusions
The overall reoperation rates of cervical laminoplasty were less than those of ADF. The
reoperations after primary ADF occurred constantly throughout >20 years while those after primary
laminoplasty occurred the most within 10 years of the follow-up period. The most frequent causes
of reoperations were postoperative adjacent-level stenosis in ADF and secondary cervical
radiculopathy in laminoplasty, respectively.

Disclosures:
author 1: none; ; author 2: none; ; author 3: none; ; author 4: none; ; author 5: none

14
CAN POST-OPERATIVE CSVA, C2 SLOPE AND T1 SLOPE BE PREDICTED ACCURATELY IN
CERVICAL DEFORMITY SURGERY?

Nicholas Stekas, Themistocles Protopsaltis, Justin Smith, Alex Soroceanu, Renaud Lafage, Brian
Neuman, Han Jo Kim, Peter Passias, Greg Mundis, Eric Klineberg
Department of Orthopaedic Surgery, NYU Langone Orthopedic Hospital, NYU Langone Health, New York,
USA

Summary: In cervical deformity surgery, failure to correct cSVA and C2 slope (C2S) is associated
with poor clinical outcomes. Current surgical planning and intraoperative measurements are limited
to cervical lordosis (CL) correction. By predicting T1 Slope (T1S) change from baseline to 3 month
postop and adding a correction factor for the change in distal junctional kyphosis angle (DJKA),
cSVA and C2S can be predicted more accurately.
Hypothesis: While correction of CL is commonly used to predict post-op alignment, post-op cSVA,
and C2S can be predicted better using additional variables.
Design: Prospective cohort study
Introduction: Cervical malalignment is associated with severe disability. Currently, surgical planning
and intraop measurements of correction are limited to CL change. We aim to develop a predictive
model for postop cSVA C2S and T1S using more than CL change.
Methods: A prospective database of operative CD patients was analyzed. Inclusion criteria were
cervical kyphosis>10°, cervical scoliosis>10°, cSVA>4cm or CBVA>25°. The patients were
randomly filtered to include 66.7% of the cohort for model development. Predictive models were
developed to estimate post-op T1S, cSVA, and C2S using linear regression. The new predictive
equations were validated in the remaining 33.3% of the cohort.
Results: 153 patients with CD met inclusion criteria. T1S changed significantly (32.4 to 35.2°, p=.05)
from baseline to 3M follow-up. The mean DJKA change was -6.59. 101 patients were included in
model development. To predict post-opT1S, CLchange and preT1S explained 62.4% of the
variability of data (R2=0.624). By including DJKA, R2 improved to 0.724. When predicting postop
cSVA, CLchange and preop cSVA accounted for 57.2% of variability (R2=0.572). With change in
DJKA, the R2 improved to 0.661. The model was optimized with the change in T1S (R2=0.777).
Pre-op C2S and CLchange lead to poor predictability in post-op C2S (R2=0.348). Using DJKA
change, the R2 improved to 0.550. By including DJKA and T1S change, the model was optimized
(R2=0.926).
The predictive equations were applied to the remaining 52 patients using the mean DJKA (-6.59) for
the DJKA variable and the T1S change calculated for the predictive model. Predicted postop
alignments correlated to postop T1S, cSVA, and C2S (R = 0.712, R = 0.736, and R = 0.584
respectively, p < 0.01).
Conclusions: Realignment in CD surgery is critical to obtain optimal outcomes. Current surgical
planning of CD does not accurately predict postop cSVA and C2S. A reliable predictive model is
presented for cSVA and C2S using changes in T1S and DJKA.
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THE INFLUENCE OF CERVICAL SPONDYLOLISTHESIS ON CLINICAL PRESENTATION AND
SURGICAL OUTCOME IN PATIENTS WITH DCM: ANALYSIS OF A GLOBAL COHORT

Aria nouri, So Kato, George Yang, Joseph Cheng, Michael Fehlings
Department of Neurosurgery, University of Cincinnati College of Medicine, USA; Department of Neurosurgery,
University of Toronto, Canada; Department of Orthopedic Surgery University of Tokyo, Japan

INTRODUCTION: Cervical Spondylolisthesis (CS) presents in ~12% of patients with Degenerative
Cervical Myelopathy (DCM). However, its impact on clinical presentation and surgical outcome
have not been well-described. Using a prospective and multicenter cohort, we compared patients
with and without CS on MRI undergoing surgical treatment for DCM.
METHODS: 458 MRIs from the AOSpine North America and International Studies were reviewed.
Patient demographics and baseline neurological and functional status were also obtained. CS was
identified using T2 MRI. Patients with DCM were divided into two cohorts, those with CS and those
without. Patient demographics, neurological and functional status at baseline and outcome at 2year follow-up were compared using independent t-tests, chi square tests, Fischer exact tests, and
multivariate analysis.
RESULTS: In comparison to the non-spondylolisthesis cohort (n=404), CS patients (n=54) were on
average 8.8 years older (p<0.0001), presented with worse baseline neurological and function status
(mJOA, p=0.008; Nurick, p=0.008; SF-36-PCS, p=0.01), more commonly presented with
ligamentum flavum enlargement (81.5%vs53.5%, p<0.0001), were less commonly from Asia
(p=0.0002), and tended to have more levels of compression (p=0.052) and lower prevalence rates
of OPLL (p=0.098). There was no difference in sagittal alignment between the groups (p=0.94). The
surgical approach varied between cohorts (p=0.0002), with posterior approaches more commonly
performed with CS (61.1%vs37.4%). CS patients also had more operated levels (4.28+/1.43vs3.61+/-1.19, p=0.0002), and tended to undergo longer operations
(196.58 89.20minvs177.20+/-75.57min, p=0.087). The mean improvement of neurological function
was lower with CS [mJOA (1.51+/-3.56vs2.77+/-2.72, p=0.003); Nurick (-0.78+/-1.42vs-1.45+/-1.45,
p=0.002)], and CS was an independent predictor of worse mJOA recovery ratio at 2-years (B=0.190, p<0.0001).
CONCLUSION: CS patients are older and present with worse neurological and functional
impairment. Furthermore, they receive surgery on more levels and more commonly from the
posterior. CS may indicate a more advanced state of DCM pathology and is more likely to result in
a suboptimal surgical outcome.
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MORPHOMETRIC ANALYSIS AND SELECTION OF ALTERNATIVE C2 POSTERIOR
INSTRUMENTATION IN THE CASES WITH HIGH RIDING VERTEBRAL ARTERY

Jong-Hyeok Park, Jae Taek Hong, Il Sup Kim
Department of Neurosurgery, Suwon, South Korea

Purpose : To investigate and report alternative surgical techniques of posterior C2 screws insertion
and analysis C2 morphometry in the cases with high riding vertebral artery (HRVA).
Methods : From September 2004 to December 2017, total 468 screws were needed for C2
instrumentation in 251 cases with upper cervical pathologies. Among them, 90 patients (35.8%) had
unilateral or bilateral HRVA. There were 33 patients with bilateral HRVA and 57 patients with
unilateral HRVA. A total of 174 C2 screws were inserted; 57 screws into the normal C2 pedicle, C2
lamina (41 screws), superior pars of C2 (7 screws) and inferior pars of C2 (69 screws). We had to
skip the C2 screw fixation in 6 cases due to the narrow C2 morphometry. We measured the C2
morphometry (C2 superior pars height/length, inferior pars length, laminar thickness/length) in the
side of HRVA using PACS with an electrical caliper and compared morphometry of C2 lamina,
superior pars and inferior pars for the alternative C2 posterior instrumentation in the cases with
HRVA.
Result : C2 morphometries in 117 sides of HRVA were measured. The mean height of superior
pars was 3.8±1.8mm. 49.6% of these cases were less than 3.5mm that was minimal diameter of
cervical screw. The mean lengths of superior pars and inferior pars were 17.8±3.0mm and
13.6±2.2mm respectively. The length of superior pars was significantly longer than the length of
inferior pars. However, the length of inferior pars was larger than the superior pars in 8 cases
(8.9%). The mean thickness and length of C2 lamina were 5.2±1.1mm and 26.7±3.3mm. Laminar
screw could obtain the significant longer length than two types of pars screw. Although most of the
C2 laminar thickness affords the 3.5mm or 4mm screw, laminar thickness was less than 3.5mm in 8
cases (8.9%). There were no injuries of the VA or neural structures in the side of laminar/pars
screw fixation.
Conclusion : There could be four different surgical options for C2 instrumentation. Pedicle screw
has known to the best fixation in terms of biomechanical stability. However, alternative fixation
techniques are necessary especially for the cases with HRVA. Laminar screw could be best
alternative fixation technique in terms of screw purchase and two different types of C2 pars screw
could be useful tools to avoid VA injury. However, the measurement of C2 morphometry is critical to
decide the best armamentarium for C2 instrumentation and avoid unnecessary injuries of the
surrounding neurovascular structures especially in the cases with HRVA or narrow C2 pedicle.
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COMPARATIVE STUDY OF SPINAL RECONSTRUCTION AFTER TOTAL EN BLOC SPONDYLECTOMY

Katsuhito Yoshioka, Hideki Murakami, Satoru Demura, Satoshi Kato, Noriaki Yokogawa, Takaki
Shimizu, Norihiro Oku, Ryo Kitagawa, Hiroyuki Tsuchiya
Dept of Orthopaedic Surgery, Kanazawa, Japan

Introduction: Spinal reconstruction after total en bloc spondylectomy (TES) is important for longterm functional prognosis. However, an optimal reconstruction method has not been established. In
present study, the largest case series of clinical outcomes of spinal reconstruction after TES
performed using two different procedures is reported.
Methods: This is a retrospective review of 75 cases who underwent TES between 2010 and 2016.
Anterior reconstruction was performed using a titanium mesh cage filled with autograft. Posterior
instrumentation was performed with two-above and two-below segmental fixation using pedicular
screws and rods. Conventional cage and titanium alloy rod was used in 54 cases (group A) and
more robust cage and cobalt chrome rod was used in 21 cases (group B). The mean age at the
time of surgery was 53.6 years in group A and 49.9 years in group B. The mean length of the cage
was 38.9mm (19-78mm) in group A and 32.3mm(23-54mm) in group B. The incidence of
instrumentation failure, the cage subsidence (>3 mm), and pedicle screw loosening were evaluated
by radiography and CT with multiplanar reconstructions. Each parameter was evaluated at one, six,
and twelve month after the surgery and then annually until the last follow-up point.
Results: The mean follow-up period was 41.9 months in group A and 21.7 months in group B.
Instrumentation failure occurred in 18 cases (33.3%) including 13 rod, three cage, and one screw
breakage in group A with 28.7 months of the mean time to instrumentation failure. On the other
hand, instrumentation failure occurred in one case (4.8%) in group B. Progression of the cage
subsidence (>3 mm) was observed in 25 cases (46.3%) in group A and one case (4.8%) in group
B. Radiolucent lines around the distal pedicular screws were observed in two cases in group A and
one case in group B.
Discussion: Cage subsidence is one of the important factors causing instrumentation failure. This
study demonstrated that enhancing instrument strength leaded to reduction of cage subsidence. In
particular, instrumentation failure could be prevented using cobalt chrome rod. More rigid posterior
instrumentation presumed to reduce the instrumentation failure by reduction of the load to anterior
column which is a cause of cage subsidence.
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SYMPTOMATIC IMPLANT/CONSTRUCT FAILURE AFTER METASTATIC SPINE TUMOUR SURGERY

Naresh Kumar, Ravish Patel, Dhiraj Sonawane, Jonathan Tan, Nivetha Ravikumar, Barry Tan,
Aravind Kumar
University Spine Centre, National University Hospital, Singapore

Purpose: To evaluate the incidence and presentation of symptomatic failures(SF) following
metastatic spine tumour surgery(MSTS) and to identify associated risk factors. To categorise SF
based on the management in these patients.
Methods: A retrospective analysis of 288 patients(246 for final analysis) undergoing MSTS between
2005 and 2015 was carried out. Demographic data, perioperative radiological and clinical features
were included. Radiological criteria for SF were defined. Early failures included patients presenting
within 3 months from index surgery while late failures presented after 3 months.
Results: A total of 14 failures(5.7%) were recorded in 246 patients and 10 patients underwent
revision(4.1%). The median survival of the whole cohort was 13.4 months(range: 1-127 months).
The mean age was 58.8 years(range:21-87 years) and 48.4% were female. The median time to
failure was 5 months(range:1-60 months). Three groups were: a) SF when primary implant was
revised- five(35.7%) patients, b) peri-construct progression of disease requiring extensionfive(35.7%) patients, c) SF did not have revision- four(28.5%) patients. Four patients(28.5%)
presented as early failures while 10(71.5%) patients presented late. SF commonly occurred at
implant-bone interface(9/14) and all patients had Spinal Instability Neoplastic Score>7.
Thirteen(92.8%) patients developing failure had fixation spanning junctional regions. Multivariate
competing risk regression showed preoperative ECOG (Eastern Cooperative Oncology Group)
score as significant risk factor for implant failure (adjusted sub[HR] 7.0, 95% CI 1.63-30.07, p
<0.0009).
Conclusion:
The incidence of SF (5.7%) was low in patients undergoing MSTS. Preoperative ambulators had 7
times higher risk of failure than non-ambulators. Preoperative SINS score>7 and fixations spanning
junctional regions were associated with SF. Majority of construct failures occurred at implant-bone
interface.
Table 1: Demographic and clinical data of all patients
Demographics
Overall
Age (Mean, SD)
Gender
Primary tumour

Male
Female
Lung
Breast
Renal
Prostate
Nasopharynx
Cervix
Others

Total Patients
(%)
246 (100)
58.8 (11.7)
127 (51.6)
119 (48.4)
68 (27.6)
41 (16.7)
23 (9.3)
22 (8.9)
10 (4.1)
9 (3.7)
73 (29.7)

Patients with Symptomatic failure
(%)
14 (5.7)
57.7 (7.2)
8 (57.1)
6 (42.9)
4 (28.6)
4 (28.6)
3 (21.4)
1 (7.1)
1 (7.2)
1 (7.2)
1 (7.1) (Thyroid)

Type of lesion

SINS

Preop ECOG scores
Level of vertebra affected

Instrumented Levels

Junctional or Non-Junctional
fixations
Skip instrumentation length

Construct length

MIS or Open approach

Sclerotic
Lytic
Mixed
<7 (deemed stable)
7-12 (indeterminate)

29 (11.8)
163(66.3)
54 (22.0)
26 (10.6)
178 (72.4)

1 (7.1)
10 (71.4)
3 (21.5)
0 (0.0)
9 (64.3)

>12 (deemed unstable)

42 (17.1)

5 (35.7)

0-2
3-4
Cervical
Cervical-Thoracic
Thoracic
Thoracolumbar
Lumbar
Lumbosacral
Multiple region involved

46 (18.7)
200 (81.3)
22 (8.9)
18 (7.3)
106 (43.1)
32 (13.0)
52 (21.1)
6 (2.4)
10 (4.1)

11 (78.5)
3 (21.4)
1 (7.2)
1 (7.2)
5 (35.7)
3 (21.4)
3 (21.4)
1 (7.1)

Cervical
Cervical-thoracic
Thoracic
Thoracolumbar
Lumbar
Lumbosacral/Thoraco-lumbosacral
Junctional fixation
Non-junctional fixation

12 (4.3)
42 (17.1)
73 (29.7)
83 (33.7)
15 (6.1)
20 (8.1)

3 (21.5)
1 (7.1)
8 (57.2)
2 (14.3)

145 (58.9)
101 (41.1)

0
1
2
≥3
<6
6-9
>9
MIS
Open

53 (21.5)
90 (36.6)
55 (22.4)
48 (19.5)
92 (37.4)
123 (49.3)
31 (12.6)
49 (19.9)
194 (78.9)

13 (92.8)
1 (7.1)
7 (50)
4 (28.5)
1 (7.2)
2 (14.3)
6 (42.8)
7 (50.00)
1 (7.2)
4 (28.6)
10 (71.4)

SINS = Spinal Instability Neoplastic Score, ECOG = Eastern Cooperation Oncology Group, *P value from Likelihood ratio tes
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TOTAL SPONDYLECTOMY FOR ENNEKING STAGE III GIANT CELL TUMOR OF THE MOBILE SPINE

Noriaki Yokogawa, Hideki Murakami, Satoru Demura, Satoshi Kato, Katsuhito Yoshioka, Takaki
Shimizu, Norihiro Oku, Ryo Kitagawa, Hiroyuki Tsuchiya
Dept of Orthopaedic Surgery, Kanazawa Univ, Kanazawa, Japan

Introduction:
En bloc excision is strongly recommended for Enneking stage III spinal giant cell tumor (GCT)
because of its high local recurrence rate after intralesional tumor excision. We perform total en bloc
spondylectomy (TES) with transpedicular osteotomy using T-saw; however, transpedicular
osteotomy often involves an intralesional procedure and the procedure level associated with
recurrence is still unclear.
Purpose:
We aimed to report surgical outcomes of TES with intralesional T-saw transpedicular osteotomy in
patients with Enneking stage III spinal GCT, comparing those of total piecemeal spondylectomy.
Methods:
We examined data for 25 spinal GCT patients who were treated surgically at our hospital between
May 1994 and July 2015, with more than 2 years of follow-up. Data including physical and image
examinations, medical records, and pathological studies were retrospectively reviewed to study
clinical results.
Results:
Eight men and 17 women with a mean age of 34.2 years (range, 16-51 years) at the time of surgery
were included. Six patients had previous tumor excision at another hospital and one patient had a
history of denosumab treatment. The GCTs were at the cervical level in 3 patients, thoracic level in
9, and lumbar level in 13. TES was performed in 13 patients; 12 of them required intralesional
pediculotomy. The remaining patients underwent total piecemeal spondylectomy with further
intralesional tumor resection. All patients with recurrence and those with cervical spinal tumor, and
most patients with adjacent vertebral tumor extension required total piecemeal spondylectomy.
During a mean of 99.2 months of follow-up (range, 24-216 months), 2 patients who underwent total
piecemeal spondylectomy had local tumor recurrence, but no patients who underwent TES with
intralesional pediculotomy had recurrence. The 2- and 10-year recurrence-free survival rates for
patients treated with total piecemeal spondylectomy were 91.7% and 78.6% while those for patients
treated with TES were 100%. Total piecemeal spondylectomy was associated with a longer
operative duration, greater intraoperative blood loss, and a higher surgical morbidity rate.
Conclusions
TES with intralesional pediculotomy had good surgical outcomes in patients with Enneking stage III
spinal GCT, suggesting that minimal intralesional procedures could achieve radical cure of spinal
GCT. Conversely, curative tumor excision would be challenging in patients with recurrence, cervical
spinal tumor, and adjacent vertebral tumor extension; therefore, adjuvant therapy should be
considered to reduce surgical invasiveness and avoid local tumor recurrence.
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A primary osteosarcoma of the spine is a rare osseous tumour. Several studies have proved the
impact of surgical margins on the local recurrence and survival of patients with primary
osteosarcoma of the limbs. In respect to the spine there are different small studies showing this
importance on primary tumours of the spine. The objectives of this study are to do a systematic
review with metanalysis of the risk of local recurrence associated to surgical margins and the
survival risk associated to a complete resection in patients submitted to surgical treatment of
primary osteosarcoma of the spine. A systematic search was performed on Pubmed, Med-line,
Web of Science and Ebsco, between 1966 and 2017, using as keywords osteosarcoma /
osteogenic sarcoma + primary + en bloc resection / intralesional resection. As inclusion criteria
were defined studies involving humans subjects, case series or clinical trials and with more than 4
patients. As exclusion criteria were defined abstracts, review studies, metastatic disease, not
osteosarcoma, without patients in the intralesional group and mixing results. The studies were
reviewed qualitatively. Surgical margins were defined as Enneking appropriate or non-appropriate.
Resection was defined as wide/marginal/complete or intralesional/piecemeal/debulking. A
dichotomization of patients by local recurrence and survival time of 12, 24 and 60 months after
surgery were done. The programme Review Manager 5.3 to treat data was used with confidence
interval of 95%. Sixty-one studies were identified. Applying the exclusion criteria we have selected
20 studies. After these studies have been reviewed only eight showed information about surgical
procedure, surgical margins, local recurrence and survival after the procedure. Five studies (98
patients) support the conclusion Enneking appropriate margins have a protect effect in comparison
with Enneking non-appropriate margins in respect to local recurrence [OR:0,15 (0,05;0,42)]. In
respect to survival, six studies (85 patients) support the conclusion the complete surgical resection
of tumour (wide/marginal/complete) have a survival probability greater than incomplete
(intralesional/piecemeal/debulking) resection after 24 months [OR:5,30 (1,81;15,50)] and 60 months
[OR:3,46 (1,11;10,75)] of follow-up. At 12 months of follow-up, a significant difference between the
two groups [OR:3,21 (0,91;11,36)] does not exist. This data shows that a resection with Enneking
appropriate margins increase the ratio of remission and probably the neurologic status or the quality
of life. In respect to survival, only after 24 months an advantage of complete resection of the tumour
was detected. This could be justified by the effect of neoadjuvant/adjuvant chemotherapy or
radiotherapy. This aspect has importance in selecting the patients who could benefit from an en
bloc resection and balancing this with the increased risk of complications in comparison with a
intralesional/debulking surgery.
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Introduction
Most spinal metastases from kidney and thyroid cancers are destructive osteolytic lesions, and they
are more resistant to systemic therapy and radiation than spinal metastases from cancer of other
organs. The current American Urological and Thyroid Association guidelines state that complete
removal of bone metastases can improve survival and should be considered. Complete surgical
resection of spinal metastases of these two cancers, if achievable, potentially not only maintains
performance status but also prolongs survival. We reported favorable results after spinal
metastasectomy of these cancers. Based on the results of our studies, we propose a novel
treatment algorithm tailored to spinal metastases from kidney and thyroid cancers (Figure).
Aim
Our study aimed to examine the clinical outcomes of patients with these two cancer types who
underwent spinal metastasectomies with a minimum 2-year follow-up and evaluate the efficacy of
our treatment algorithm.
Patients and Methods
The algorithm consists of four categories: operability, surgical feasibility, disease condition, and
symptoms. The primary management strategies are complete resection, palliative surgery, and
nonsurgical treatment. We collected data from 70 patients with spinal metastases from kidney and
thyroid cancers (49 and 21, respectively) who underwent complete resection of solitary spinal
lesions at our institution between 1995 and 2014. Our algorithm as well as Tokuhashi and Tomita
scores were applied to the data from the 70 patients retrospectively. We evaluated the efficacy of
our algorithm and these scoring systems in terms of postoperative survivals.
Results
Of the 70 patients, 2 with kidney cancer died within 2 years after spinal metastasectomy. According
to our algorithm, 2 patients were not indicated for spinal metastasectomy, and they all died within 2
years after surgery. Based on Tokuhashi score, 17 patients were not indicated for spinal
metastasectomy with the score ≤11 and vital organ metastases. However, 14 (82%) of the 17
patients survived more than 2 years after surgery. Based on Tomita score, 15 patients were not
indicated for spinal metastasectomy with the score ≥5. However, 12 (80%) of the 15 patients
survived more than 2 years after surgery. The 2-year survival rates of patients who were indicated
for spinal metastasectomy according to our algorithm, Tokuhashi score, and Tomita scores, were
93%, 92%, and 93%, respectively.
Conclusion
Among the 70 patients undergoing complete resection of spinal lesions in our institute, according to
our algorithm, the 2-years survival rate would be 93% and the both 2 patients for whom spinal
metastasectomy was not indicated died within 2 years after surgery. The algorithm was more
suitable for stratifying patients with spinal metastases from kidney and thyroid cancers than
Tokuhashi and Tomita scores.

Disclosures:
author 1: none; ; author 2: none; ; author 3: none; ; author 4: none; ; author 5: none; ; author 6: none; ; author 7: none; ; author 8: none; ;
author 9: none

