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Relationship between quality of life and radiology:
Is the optimal deformity correction the best
treatment?

Louis BOISSIERE

Faculty of Spine Unit of Bordeaux University Hospital, Bordeaux, France

|

Over the last decade, quality of life scores assessment became mandatory for
every clinical publication. Indeed, more than the radiologic improvement, the
correlation with Health related Quality of Life scores (HRQLs) was requested.
Many radiologic parameters have been described and popularized according to
their univariate correlation factor with HRQLs. Correcting these parameters to
obtain better HRQLs became an objective for every surgeon.

To objectively study the correlation between HRQLs and radiologic parameters,
large patients' databases were required, therefore some institutions gathered their
information and created international study groups. The European Spine Study
Group (ESSG) gathers six European Spine centers from Bordeaux, Barcelona,
Madrid, Zurich, Istanbul and Ankara. Over 1200 operated patients are currently
included at baseline, thus the study group offers some great statistical possibilities
to provide significant studies.

One of our current interest is to understand patient satisfaction and concerns
regarding the proposed treatment. Multivariate analysis helped us understand
the true relationship between HRQLs and radiologic parameters and allowed to
quantify this relationship between HRQLs and radiologic parameters. Indeed,
sagittal alignment treatment appears to be pervasive for decision making and
postoperative satisfaction but when extensive surgery is required to achieve such
target, it also induces some disability and restricted activities. These observations
illustrate the difficulty to propose accurate protocols for Adult Spinal Deformity
Treatment and the need to identify more precisely patient expectancy.

Patient selection and choosing an adapted treatment in a very non homogeneous
population, can be very difficult and challenging. Correcting all spinal deformities to
obtain satisfying radiograph with a 30% rate of revision surgeries as described in
the literature might not be the best solution. Our actual challenge remains to lower
our complication rate, propose less invasive surgeries if possible, and improve our
corrections to obtain more satisfying results for the patient and the surgeon.
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Cervical nerve root block and ultrasound-guided
needle technique in hand surgery

v RS

Yasuaki NAKANISHI

HREWERRY: BB

Department of Orthopedic Surgery, Nara Medical University

HIEZ W E ORI O FIEW, SRS HETIT ) BEEI A F TR v~
DFIRBEILEHDND DD 5, FHEFREEEMME LT3, JRICHEEMER 7O v
PHEBCMBEBRETI) I ENTEL I LORMITKE VY, FHICHET S
OB 2 B S FICHEMENRIR 70y 7 2T TE 5, Mok E b H
ALIZ WZ EHFE L, BRIRE R &Mk HENC 7 v — 7 % Wil lE Tk o
EATICH > THESELZETRHELTW L,

T4 FTFEMTE. &=y b &Mk E e 720 Tlah SR D
IR IR DS o 2B U TV F 4 DICHERRT A 2 LS TE 5, fRHHD
ARSI X > TIEAD HIZRE SRR, 5 F LHRBAMEIR) £ ) Icd@mzE
AT, LA EOFIIMEEE TR 242 2 LR TH Do Sl FEME R
W70y 7 0b0BERBH L, FHICFONFEBTIT 2o TR LBEETA F
TEHTF 7 =y ZIZOoWTHAT 5,

We will introduce the technique of ultrasound-guided cervical nerve root block,
and ultrasound-guided needle techniques in the field of hand surgery.
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Lateral skull base approach for pathologies of the
craniovertebral junction

figoh Bz
Masahiko WANIBUCHI

RBRERIR Y It bR
Department of Neurosurgery, Osaka Medical College

MR AT, MRIE e REE, 2w — & ABESS. HEST IR A &R
T 5. AR REIRAT O 72D I MUMESR 2 2 L, REOREL MEL Tk <
VDD Lo HBHMBATIO B 2 M L, FWREOZ ST ST
o HHI HIREANFIET BB, BRHER SR ICA 2 § 5 LA T EAH.
SMUBEIE W O [FlE, Mg BIIRO e, FEIR & M B IR PR IR & o 8% IR
WOMMPBEETH L, HFIRKT 70— FP & L TIE. transcondylar approach®
transjugular approach?¥t#E M 7% b DT, EMFEM ORIV F TREAN LSS A
iZhigh cervical approachS W% & 7% %o FAT CIIBRBAZIDZE T 5 720, AT
WIIBERR 2 T ICBIE L 2 0 RE R 52 ve ZETOTMICIbET 22 & Th B
FHEHMERATIRAIMU 25 7 70 —F 5 2B, FRCHEBEOM/NMESH ATELE T,
W) 7 70— F OFIR, ARERRRIRAT & S PHERBETEE L 2 5,

The craniovertebral junction (CV]) is a part of the posterior skull base and is
considered as the site of numerous pathologies such as schwannomas, meningiomas,
glomus tumors, and vertebral artery aneurysms. A considerable understanding
of the skull base anatomy and disease characteristics is required to successfully
preserve neural function. Here, we introduce microsurgical anatomy and surgical
tips. With regard to the anatomy, it is important to identify the muscles, the
vertebral artery, and the connection between the jugular vein and vertebral artery
in the vertebral venous plexus. A representative skull base approach for the
CV] is the transcondylar or transjugular approach. Additionally, a high cervical
approach is required when the tumors extend toward the anterolateral surface of
the high position of the cervical spine. Leakage of the cerebrospinal fluid should
be prevented while performing a dural closure. In the lateral skull base approach,
understanding the relevant anatomy and selecting an appropriate approach is
essential to ensure neural preservation and to avoid further complications.
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IL4 Application of oblique lateral lumbar interbody fusion
for osteoporotic case and revision spinal fusion

Joseph Ming Kuen LAM
Brain and Spine Consultant Clinic, Hong Kong

Oblique lateral lumbar interbody fusion (OLIF) is one of the minimally invasive surgical technique used in lumbar interbody
fusion. The large size of the cage and hone graft area provide better stability and enhance interbody fusion. It is a muscle
splitting procedure, where the abdominal muscle is split along the fiber, and the psoas muscle is retracted instead of passing
through the psoas muscle. This reduces approach-related complications. The disc height and lordosis can be restored
effectively with appropriate cage. With good case selection, indirect decompression without exposing the nerve and thecal
sac can reduce risk of nerve injury, epidural inflammation, and scar formation. Combination with various methods of direct
decompression and screws fixation is possible. In two particular scenarios, the advantages of using OLIF compared with
other techniques can be well demonstrated. One is in the patients with osteoporosis yet need spinal fusion and the other is
in revision spinal fusion.

Hong Kong has a very high life expectancy. Elderly people have a high prevalence of osteoporosis and degenerative
spondylolisthesis/scoliosis. Around 1/4 of patient required lumbar spinal fusion has osteoporosis. Osteoporosis is associated
with a higher failure rate in spinal fusion, including cage subsidence, screw loosening, and non-union. Many patients have
severe symptoms that cannot wait long enough for drug treatments to improve bone density before lumbar spinal fusion.
Most of the failures of lumbar spinal fusion surgery on the osteoporotic patient, including subsidence of cage, occurs within
1-2 months after surgery, this signifies the importance of primary or early stability after spinal fusion in such cases. OLIF
with larger cage, (typical 22X55mm footprint) with pedicle screw fixation allows good primary stability. Attempt to use
the cortical screw trajectory did not improve the failure rate in the osteoporotic patient. On the other hand, modifications,
including bone cement augmentation, Titanium coating of PEEK cage, bone substitutes with harder constituents, further
improve the primary stability. Experience with these modifications showed very low implant failure and complication rate.
Revision of failed lumbar spinal fusion constitutes another difficult situation because we might need to remove the
implanted screws and cages. The common example included non-union after transforaminal lumbar interbody fusion
(TLIF), where the cage might have damaged the end plate and pedicle screw. It is possible to revise the fusion via a single
abdominal wound using OLIF. Via a retroperitoneal wound, TLIF cage can be removed. Because the OLIF cage is much
larger and covers the cortical bone at the rim of the vertebra and the
footprint of the removed TLIF cage, the new OLIF cage can be inserted
without enlarging the endplate defect. In the selected young patients with
good bone quality and no instability, there is no need to remove or revise
the pedicle screws. Work up including MR, CT scan and dynamic lumbar
spine X-Ray are needed before surgery. Surgical steps and back up plan
are reviewed.

In conclusion, OLIF has certain advantages over other lumbar fusion
techniques, it should be considered when dealing with complicated
scenarios.
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SLLI-T | ERMEFEARIE(CXY 9 2 BEMER NERMERI D MERIFLIL KTl
(MacF) D3RR — B5&f1100061([CENT —
1000 cases of microsurgical anterior cervical
Foraminotomy (MacF) for cervical radiculopathy

TR AL KH PR Sl #iE, el #

Naoto TSUCHIYA

WSR2k FHESLRE

Department of Spine Surgery, Shinagawa Shisyokai Hospital

SEAER T FEAME AT T HE R FLIE KA (Microsurgical anterior cervical foraminotomy : LA
FMacF) &, 19964F12Jho HD2S98 3K L 7= FHMEIKIR B T4 CTH 5o FHMEARARAE 1
T LHNTREDMRD—DTHHH, FEMiL TV 2HEHRIIMED TH %R\, Mk
. FEBDIRPVIREEH CHEMRICE L. FEEM 5 UIBE <8l BI i % #% . transuncal
approach CBAMMEE T ICHERFLB 2179 O T, B3 TR b i v, HERLER%
FHRTELZEBZOMROFLTH Y, HEEILOF L g tiikzg s, HifH
ANV =T OB TIRIBOTHHATH S, €y b7+ =N ELTIE VYol
% BB 2 B O MR EEE. U VI X DHEE BRI 2 EhBTF 5N 5,
LA L PaIciEEZ 203, BABEIIMN TH 5, 131320034 LLEE10746] O MacF
%o TBY . TOEFEERD 5 MacFOFEBIZOWTIHERS,

Microsurgical anterior cervical foraminotomy (MacF) was first reported by Jho
HD in 1996.The aim of this procedure was to decompress cervical radiculopathy
directly and anteriorly through transuncal approach under microscope. Fusion was
not performed. Excellent results were expected particularly for osseous foraminal
stenosis or intraforaminal disc herniation. Complications were rare in personal
1074 procedures. This procedure had good results and was safe. It was highly
recommended.
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How to calculate the accurate correction angle of kyphosis in
an adult spine deformity, considering compensation mechanism
and reciprocal change - The advanced Sanraku Formula -

¥y k. W #hiv. Al #kn). KK 92

Shigeo SANO

a9 ke FHER LSy —

Spine Center, Sanraku Hospital
|
[ B AR IE T G IE B AR A 2 BRI BT AL ENH b0 =87+ — 3 2513 H
LD TH, BEM LI L EIC SR TE 50 B0) FREIEHT 5,
(1R E 0 2 VEE (EFPT) OB FICHEL (C2/3) K2 £9 18T 5. BIEBROIERE
HTOREPSORY (RC) bEH, BLPELIEKS LT 5,

[J5#:]SurgimapZs £ D7 7V LT 9 7 70 i (Hla) EHBEAOXPTORHITIT ) v~ ==
TVE (M1b) b 5o #he# TlRE/NEEME (MinCorA) OFM (W), HY Y #H25RC
% HL RICRTRCCorAD RN (1fk) 2479 o BIEAEE = MinCorA +RCCorA & %2 %

[ R ] B ATERHE A 9T R Implant R &% TOPJKR DJKBMMEEIE &9 ) ThH - 72,

[#55] =% 7 + — 3 2 J13Reciprocal changeZ Iz, EHF# EICHELOAHRS L9 IEIEA
BERERT 50T, WHRNGRENTH Y. Mot W C oIR8 B AR
AUREEZ BTz,

LL=PI+9 (Schwab) was convenient to grasp the approximate correction angle but it
could not be applied for thoracic spine correction. Formulas including thoracic parameter
(Rose, Le Huec) seemed not be accurate and theoretical enough. The Sanraku formula
was useful to calculate the accurate correction angle in an adult spinal deformity. With
several new ideas (PI-PT sliding

scale, Measurement of reciprocal = © .. Figa: App.method Jf; Figh : Manual method
change (RC) and RC correction N

angle), considering compensation
mechanism of the total spine and
reciprocal change of unfused levels,
the advanced Sanraku formula could
illustrate the objective correction
angle at each spine level and in each
individual patient.

Normal'P! : "

®

=MinCorA+RCCorA=65 +7 =
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SHRPLIFZ AL A SR ER OB ERE

Corrective fixation surgery using multi-level PLIF for
adult spinal deformity

[ 7

Eiji ABE

RHE ARy - BIBEE

Orthopedic Department, Akitakousei Medical Center

ASDREIE AT i3 M BB O 2 O LIFZ WA BIEREMIC Y 7 F LTHERTW S,
L4 b ZHEMPLIFICPonte ) ) 2 2 725G IE PAlr # LIF 2 W 72 B IE B E M I i 2
1601 CLIFFS A O EE 2 G HED 72 < RIF 2P H oz, L L, LIFFHET
A, BB, REHEG R CEELGIHESIE SN TB Y, RERHFEITE LT
G LRFMEMORI PO WM LFME 25 2 &, S 5ITIIMEOBETHRER
DOMEZIZ TWb, —PLIFIX12EE DMk Mlcagex AV, B Y PLIFZ Nz iud
SHEMPLIF CRISOE DRI B DR TE 5, Fox O 7 — % 2> 53MEM OPLIF & Ponted
Y0 2 mZ2 7Rtk & F i E COB/IEFEE ThIuX, BHHMIC X 5B RE T
Fo B A S . 5~6KFRI O T4l T1000mlFi £ o i THELFE S, HTHi2
o> 5 CfiLtr ifn & A B Ui o A U FRSTRETH ) . S BANTEER
FMTH 5. 4l BIEIT - T B L HERPLIF % H\W 72 ASDOSGIE T 2 8803 %,

LIF technique has recently spred in order to reduce bleeding instead of multi-
level PLIF, PSO or VCR among corrective fixation surgery for ASD. However, LIF
for ASD is in trouble, serious complications, 2 staged surgery due to long surgical
time, harvesting autograft bone or bank bone, radiation exposure and so on. On the
other hand, multi-level PLIF is now practical surgery by 1 stage surgery for short
surgical time, massive grafting bone from posterior release, enough autotransfusion
from preoperative and intraoperative within 3 level

IK, 65-F PI-LL:43-5

.

L4 Bt]) PLIF + 2PLIF + T9-S2Al BE
e 5
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Indication and long-term follow-up study of
chemonucleolysis with condoliase after clinical trials
of condoliase for lumbar disc herniation

LN LTIEEA

Yukihiro MATSUYAMA

SRAPEREE  EBSMEE

Department of Orthopaedic Surgery, Hamamatsu University School of Medicine
|
TADHIFELza > P 7 —Eid, HARFEOEHEHMERBAV =7 BRFZTH 5,
CHEEEROTO T 2TV AHh S U720 T HEMARBIA
FEMBE S THDH27) a¥3 7 v (GAG) ZHFRIo T 52 A LT
B, GAGEZHHL. 7us+ 270 h Y ORKEZKT S5 2 T HEBARNE
ML L. #RARANOIEE A B S &5, T OMERIB SRR AR T, MM
MO & W55 O RIS S N B TR 2 O 72 BHOMA L T2 5, U
V7 —EBRBEHATORMEMTRZHERTH L, 2 P T —EO#GEE ZTORE
BRSO W T %o

I will present the surgery rate and the long-term outcomes of condoliase.

In this study, condoliase caused no clinical problems, lowered the surgery rate,
and significantly lowered ODI score. These results suggested the long-term
effectiveness of chemonucleolysis with condoliase for LDH.
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SLL3-1 | RABRERFMICHIFD 1V TS5 2 NEESIHE & Xtk
Instrumentation-related complications after spinal
surgery in adult spinal deformity

A2 22

Keishi MARUO

TCEBERIR Wb IBRE

Orthopedic Department, The Hospital of Hyogo College of Medicine

N EHE DZEVEDSHEATT 5 L BUMBIE L 2 VW ADLIC KR % & 7232 &2 b, 2D X
) BBAFRERICH T2 FMIEEELEHET 74 A 7 PARBESI T2 LENO
—@EMWo TWVDo KITHRAFHEEILFMIZZHER OPLIF (posterior lumbar
interbody fusion) *PSO (pedicle subtraction osteotomy) 7 & ®F ¥ v % ¢
L FMBERTH o 2B FABEEIEEH S T 7z L UBEHERN )7 HEAR R 2 i
(LIF) O3 AR F4i FHOEE(LIC X » TRFIEE L S h— I fTbh b &
I o T& 7, #D—Ji Tproximal junctional kyphosis (PJK) %1 v F#iiEk &
DA YT T FMEESGIHE D S B S Twb, PJKR B v FIHOERIZS
ICh72 ) BENTTHLEMRPTEPO L Y N UG A= R EFRBFFLNT
Who FHIRIIRFRTHZ205ENODRNEZTEIT LI EPFRRICOLDI»EEE
A (W

Degenerative lumbar kyphoscoliosis may develop from progression of disc
degeneration and muscle weakness that influence activities of daily living in the
elderly. Adult spinal deformity surgery is increasing science advocated proper
spinal alignment. In the beginning,
perioperative complications such as
massive blood loss was major issue
which is associated with surgical procedure
including multiple PLIF or PSO. On
the other hand, mechanical failure such
as proximal junctional kyphosis and
rod breakage have also been reported.
The causes of mechanical failure are
multifactorial. Identification of the
risk factors may lead to prevention of
mechanical failure.

Rod breakage
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SLL3-2 | HybridFMfiZICHT 2 EHFiOBAMEFRE
Navigation-assisted spinal surgery in the hybrid
operating room

(11 = -
Ryoji YAMASAKI

RBEssibe BRMEE HME - Fiitry—
Orthopaedic Surgery, Spine and Spinal Cord Center, Osaka Police Hospital

Hybrid PR & 13, @I FMEANCHEH S A8 (LEHREERE. CT. MRI
L) LB R ERER AT EROTFMEORIE L ZHAGbELTMHENOZ &
THbo DIEDRBEERDOLDIEAINDL Z EDE 0,

SEAEHybrid AT R 238 A LT A RN L T 225 BT~ HICD
WCIERER OB TH D, YR TIIEBOBIR MR AR O
R &) THAATE SHybrid PR E 0 i i % H4E L. cone beam CTZ#E T
5 M SIS L WB R R T —2 a Y28 A LTz,

A7 PEMPZT TR SR EORBERFMIBIEH L TWab, LA L,
ZORHEERRREMNT 5720, £y 74 V7 RRARGORE R EHET L L
LLWV, BEERCHMTLE W) ZEiE, Wty 71 v k&L & TF
WHATELLENDY . H LOFHEFMH~OIGHARPHEAEFN TS0 ERE
TR ELTwah,

The Hybrid operating room is an operating room that has both an equipment
used outside the operating room usually (angiography system, CT, MRI, etc.)
and a conventional operating room for open surgical treatment. The number of
hospitals installed the hybrid operating rooms are increasing recently, but the
application to spinal surgery is still in the developmental stage. It is applied not
only to spinal surgery with instrumentation but also to minimally invasive surgery
such as microendscopic spinal surgery. According to techniques provided by these
apparatus, we have great hope that new perspective for spinal surgery will be
born.

Hybrid Operating Room
SIEMENS : Artis zeego Brainlab : Curve
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SLL4-1 | FEMERISIREBEEM S HFET —
Anterior cervical decompression with fusion and
interbody cage

Y BH—RR
Kenichiro SAKAI
WERNREWEE  BIBE

Orthopedic Department, Saiseikai Kawaguchi General Hospital

FEMEA MRS BUSHTT 2 FAHGH IS B WL BT BRIERIER (ADF) &7 S 7z
BTHLHH, RKIFTRHES N (LAMP) #%golden standard TéHh %, LH L. #
5 & DR 7 B AR RS R ZEME A TAE RIARE 405 00 38R AR AT X
HEHEZHDOOH 5,

T2k, LAMPCRBA RS TPHINSEFICADFZ £ —ERE LTIT-> T&E 7,
MONIHEAR I B FHC H R B 2T W2, £, FOaF T 785 4 R
AFaXFT 7R84 N AT—FVEAERREDONTEORE RV, £y —
ELBHITFAMRITHCE L) IO THMNT %,

BE TR E 2 (ACDF) 12135 % Y BB PEEKr — Y &g Fuafx v 788 4
N3 g =7 AR E, OPLLZ: & OMRH 2R (ACCF) I3 ILE A F
OX 788 A4 PEEHAL WS JEHEMEARR 7 — 2 Tld3D7 Y v M X 24 4LE
FE = VHEHEEDTBY, MR 7 — VoM BRI N,

In surgical treatment for cervical degenerative diseases, anterior decompression
with fusion (ADF) is established procedures, and in recent years, it has attracted
much attention due to the superiority to posterior procedure in some cases
(anterior margin, kyphotic alignment, cervical imbalance etc.) and the introduction
of cervical artificial disc replacement. In ADF procedure, we developed artificial
bones such as multi-layered hydroxyapatite and hydroxyapatite/collagen (Hap/
Col) complex, and used them with various cages. 3D printed porous titanium
cages have attracted attention in the lumbar interbody cage, and their use in the
cervical spine is

HA block in ACCF

Hap/Col with PEEK cage in ACDF

also expected.
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Future development of anterior cervical
decompression and fusion

B BN S N, HI Y

Masahito HARA

BHERRY: HHFdtry—

Spine and Spinal Cord Center, Aichi Medical University

FHHEZ PR A3 2T Tl OREREHHEEMN ThH 505, TOMICEEE L%
S FEE I M B LA R AR R N T ME RIAGE RN S B 5o HERTFLERZE DAL L T
LA, MERIFLZ IR LABROBMEZR S Z L IZEDOFMICBVTHLEETH
b FEMERT T E M Tldcage subsidencell X AHEMFLOFSRZEZHE L 9 B, FAMERT
i EMTIZ BT B cage subsidencelZ B LTk, FMICX 2 EL MBI TE 2w,
PEEK cage T3, titanium cage& IlE-RT. A D AR T, subsidencedb % & 5
NIHREER DD %o FEMETIZ WS, Ttitanium cage% W72 BEHMER B EIZB W T
cage subsidence2’P VI E A RERL TV 5, Az b, HEMILIEKRZATH 7290,
D EHIBRDHEZ 5 2 LR SIROREVF — TV 2FALTWS, M%ElLE.
BRI EZELZ TTH D, 4l Ttitanium cageZ M TH HHTEE & % 5 720
FEROIEB ZFORT 5 & &I, BEIHEMILILANTESLFEr—2 a3 Vit 5
W SRFM BN T 50

Most common anterior cervical spine surgery for cervical degenerative diseases is
anterior cervical decompression and fusion (ACDF), but there are other surgeries
such as anterior cervical foraminotomy and artificial disc replacement.When a
foraminal stenosis is present, intervertebral foraminal widening and decompression
of cervical nerve root is important in any surgery. ACDF can lead to restenosis of
the cervical intervertebral foramen due to cage subsidence. Regarding the cage
subsidence, the influence of the cage material cannot be ignored. We present the
case using Tritanium cage and also introduce intraoperative navigation assisted
surgery for safe expansion of the foramen.
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SLL5 | Cervical disc replacement : Mobile core technology

Joseph Ming Kuen LAM
Brain and Spine Consultant Clinic, Hong Kong

Cervical Artificial Disc Replacement (CADR) has been used in clinical practice for over 15 years.
In Hong Kong (HK), I started to use various types of CADR since 2004. At the early practice,
we rely on the limited published report on short term outcome of CADR. At that time, personal
experiences, short term complications, and outcome guided our case selection and choice of
implants. Early failures were partly related to the direct translation of cervical anterior spine
fusion (CASF) technique to CADR. Various methods to prevent migration of artificial disc were
attempted, including milling the end plate and apply various keel cutting. Heterotrophic ossification
(HO) and fusion developed after CADR, subsidence of implant to the vertebral endplate, residual
foraminal stenosis, and stiffness of neck was seen more commonly in our early experience when
we used a similar surgical technique in CADR as for CASF.

With an attempt to reduce complications, we then go through a stage of applying implant of
maximum endplate coverage and selecting implants that fit into the disc space instead of shaping
the vertebral endplate to fit the shape of the implant. We no longer need to use complicated bone
milling and keel cutting during CADR and reduced the rate of HO. However, implant available
was fixed core design with an increased complaint of cervical facet joint pain after implant.

Since publication on 5, 7 and 10 years follow-up reports on various CADR devices were available.
Indicating non-inferiority and even superiority result in CADR versus CASF. These encouraging
results help us to understand that with appropriate technique and choice of implant, many patients
with cervical radiculopathy and myelopathy can have good long term outcome with CADR.

One of the devices showed superiority outcome at two level CADR were using Mobile-core
technology. Review of the design rationale and surgical technique showed it helps to solve many of
the problems that we encountered during the early years of CADR. A normal cervical disc should
only bear a third of the load on the segment while two third is shared by the facet joint, Overstuff
of disc space with taller implant affect the mobility of the artificial disc. The mobile core design
allows the segment to move smoothly over the normal range of movement and keeping the cloud
of the instantaneous center of rotation within the normal range. The conflict of the implant and
the facet joints are reduced. The introduction of CADR with mobile core design, while continuing
the practice of wide endplate coverage and preserving normal endplate, help to improve patient
outcome, and further reduced the risk of auto-fusion. With careful case selection (considering
the indication and contraindications), meticulous surgical technique, removal of the posterior
longitudinal ligament, adequate dura and bilateral foramen decompression, and use of the mobile
core implant, the patient outcome was satisfactory with no ex-plant or conversion to fusion.

Cases with heterotrophic ossification application for adjacent level disease, Klippel Feil Syndrome,
3 level arthroplasty and hybrid applications will be discussed.
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SLL6-1 | Adult spinal deformity

Michael A. RAUSCHMANN

Department of Spine & Reconstructive Orthopaedic Surgery, Sana Clinic Offenbach,
Offenbach, Germany

Adult spine surgery is nowadays an increasing problem, due to the increasing
elderly population. Asymmetric degeneration, facet joint tropism and former
minimal invasive spine surgeries are the typical initiators of degenerative
scoliosis. The most involved segments are L2-L4, followed by compensatory
curves lumbosacral and thoracolumbar. The biggest problem is the correct
selection of treated levels and the reconstruction of the sagittal profile. Mostly
the thoracolumbar junction is problematic concerning hardware-failure, due to
incorrect planning of the sagittal profile. Additional, the weak bone quality, due
to osteoporosis is another important factor, which can influence the result of
a corrective surgery. Therefore, treatment strategies and concepts to reduce
complications and good long standing results will be presented.

Severe Osteoporosis with fracture and collapse

after decompression L2/L3
= e

* Cementaugmentation upper screws

* Realighmentsagittal and coronar
* TLIF and modified PLIF-Cages in all lumbar segments
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SLL6-2 | |REIDNA TV w RFES -2 3 VFRZEICHIF BEHTFi
Spinal surgery in the latest hybrid navigation operating
room

R . ORY IKC, B OBRL BUK HEE. b SR, BA BE.
R RRE, IR S SR

Jun TAKAHASHI

BMRY B EERREE A H =

Department of Orthopaedic Surgery, Shinshu Univrsity, School of Medicine

20184E5HIINA 7Y v RFEFX =Y a Y PIEZEA L. ORTF 4 v 72T — A
PHTHZHER - oY A7 A“ARTIS pheno” & RHIAABMEBL VA ML — 3
YRR TS =Y a YV AT A CurveTM 2 BB X720 A 7)) v FHEr —
Va v PMBRENDE %D, NA Ty RFEX =2 3 Y RITE TR ISR
Lol T LT ORTCTIENWRE T, CTHERSOBRETTF Sy = a VA
WheL b, FLTHEDFEFX -2 3 VIZWHTH 2L YA ML —Y 3~
TEENAREEL oo lze FRMESMRR 2 ) 22— (PS) i A OLEMEEDM PR IC &
DIRETH Y. AR L TV EHEAEHITATELZ L WIFEDEDH D, KA
T ARERALTHSO/NBME2612 BT 5PSORBEHRIZH T 722%TH ). HEx
DMBCTF E T — ¥ a YT (61%) LD HIETH o 72, RFEHTILMEE
Fili, FHER B MBI DNA 7)Y FFETr—2 a Y RINEoBt. FH
PEIZOWTHIET %,

The hybrid navigation OR linking the multi-axis fluoroscopic and imaging system
"ARTIS pheno" with the robotic arm and navigation system "CurveTM" will
be Japan's first next-generation automatic registration system. In the hybrid
navigation OR, intraoperative CT imaging can be done in as little as 5 seconds,
and navigation can be performed in approximately 5 minutes after CT automatic
registration. Confirmation of placement after pedicle screw insertion is also possible
by intraoperative imaging.

In this talk, we will report
on the usefulness and
advantages of the hybrid
navigation OR for scoliosis
surgery and posterior
cervical fusion.
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SLL7 | The key role of augmented intelligence in the future
of adult deformity treatment

Christopher P. AMES

University of California, San Francisco, USA

Many developed countries including the US and Japan have a significant aging
population. The economic burden of treatment for neurological, cardiovascular and
musculoskeletal disease in current payment models will create an economic crisis.
Appropriate use of Al will allow resources to be best directed to those most likely
to benefit at the risk and price points set by national health care systems. Further,
Al will facilitate goal directed treatment in the coming age of precision medicine.
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UVBAILY Y LEEXY SOMR - MR E
EHENEHC B (T SRR DEL
Development and refinement of calcium phosphate
cement - Its clinical application to spine surgery -
BB fE—
Ryuichi TAKEMASA
WK IR BIBSVEL - AT B > 5 —
Department of Orthopaedic Surgery, Spine Center, Kochi Medical School,
Kochi University
|
NR—Z MRAT A T 5% calcium phosphate cement (CPC) (&, 200042 L &7z,
BHDOCPCIT IR KEAMGHRESOMPalZE A FTIZTHEZE L, #IHMEIA+5TH o
25, FOBUEEEDIEL, 20154E121Z80MPalc S THLE L, AR AIZL S
HAEEEASI) B L 72CPCANE B & & T 720 IS SN 72CPClE, HAICHIE 24
ZBHOHALT 5245, BRIF24E8AME L BmEiEr A L. RO L EEEAT 25
MAH 5. FAIICPCOEVIEAMMEIZE H L. B HEEEREARE I3 2 iR
TR BRI U C & 720 CPCHEMRTEBAN 3. 5 A AS G ME AR P o0 385 P 3 L
ZRICHII L. £ A ¥ M Vinjector THIEZ FIH T MM H OFAM Lo BSE & L1258
JEL 720 AMIE. BEEEROHHEMNR <. BKPTIE 2 L 2 % WHERZIEMEIERD
BB TITHIHEARPMNIM A, BT AHERREICSCPCE R L T3 L %
LRTHZHEEZBE L CTHRFBEZTIMRNICDRBET L0 E, FHIEBRTWEZ
DI FPRIIEBICIERT 5,

Calcium phosphate cement (CPC) has been on the market since 2000 in Japan.
Although the initial product had some weaknesses for the use of vertebroplasty,
it has been refined repeatedly to adapt it, and is currently available as that for
vertebroplasty.We have developed the CPC-specific vertebroplasty procedures
including curetting and rasping scar tissue which is often generated in fracture
nonunion to produce cavity to be filled with CPC, and cement injection using
a gun-type injector. It is useful for

: : 76Y/M L3HER B ITB T AT
deformity correction of the fractured ol ettt

vertebral body, and applicable to other
complicated conditions which could not
be managed with BKP.
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Challenging to metastatic spinal tumors

hd —R. BB

Kazuo NAKANISHI

JURFEERER S FFHE - SEFIBAMERL

Dept of Orthopedics, Traumatology and Spine Surgery, Kawasaki Medical School

AR, WYL BHENE S O S22 MRS IREEH 20 T 5, £ OFFEERIHE v
VE—=THRHENTVDEF ¥ v —FK— FIZEENRBETIEIDH L0, EEO S A
IVZIEREECBEETVOENIINY. 2F 0, BURTIE, BHRESTEN REH
ZHoTWaEH, EREFTRTOBEDE=%) Y IFBLULR L 0N EE
Thb, TNHTELVEE, BELDS, TNOSOTIHIETEMOEN] D4 &
%50 FAHMINFIEIZ, ADLOMF, QOLD L, I X OB A HENE S % o
FHHEGOEREZMEEIITHEEED Y T3, Lz TEREBEHEHEHEELICBWT
. WEHEE L BN BHE S R E  E A ) PR WEE R D, BB O
B U WIERZEIRE L, BT 2SR M B HEIE S & B L o T R T o B Iy
LZRMOF—rsMoO—EETT ()2 ViER),

The cancer board system employed at many hospitals involves multidisciplinary
healthcare teams, the timing of treatment generally follows that of a consultation
model. In this system, it is essential for the primary oncologist to monitor all
patients and to coordinate with multiple departments. Spine surgeons are
charged with ensuring that ADLs can be maintained, QOL can be improved,
and life expectancy can =

be prolonged in patients. ¢
Therefore, a spine surgeon l (Pickup) imaging tests

should play a leading | Spinesurgeon [ navigator
role. We have created a

. SINS> 7 = 1
multidisciplinary team

I Liaison treatment conference I

routinely perform

centered on a spine surgeon
and are practicing a new ‘(Theresultsarereturned)

approach to patient care Primary oncologist | m Explain to the patients

known as liaison treatment.

(Consultagain)
Radiotherapy Surgery Course observe
‘ Radiologist | | Spine Surgeon ‘ ‘ Primary oncologist ‘ —
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RABHBRICH T 5C-MISEROEE & SHEE
Correction surgery for adult spinal deformity using
C-MIS technique

T ELAE . B BER Y, ol iR BE MR RV S R Bl

kbR A B i

Takanori SAITO

"BIVEEERERY:  ROBAMRL CBIEERLR Y RAEME Y S —

Orthopedic Department, Kansai Medical University

PR AFRERBEMRIRBEOTHCFH L S, MEELLOHL WFio—
DTHo7z. FAld, 3ERI L Y LIFE PPSIZ & 2 ABFHE G IEN 2 ifr L. &
OHEBHESAORAEBELCTE L, INLDOTF — 7 I X IUELSOMARER . K
JEE DB HI DAL TIXIFIFI5% OB TLIF & PPST &b B C-MIST-Hi U & 2 ZEHEIE
BHRETHL LWL NE R o7 Ll ZOHEERDZDIZIZPPSIZ X %
B LR UEE L B Do A MNIETR A A5 OERITHEFT L T & 72C-MISTHIZ &
LEWBIEMORER LI, INEERT D720 ERHAMW 72 TROFEMZH)
W& A THH L7z —F, S ORAFHEIEE EMO/MEEL IR &L 2 %
FCTETWBEA, MFMEOSIEICOVTIE T AT AR I ME SIS Vv, &
EXPIK. rod¥iiE. £ L CTC-MISIZ BT 2 45809 7% A HHE TdH % oblique take off®
ZRESIZO &, A ORERE 2N ST BRI OWTHE T 5,

Minimally invasive spine surgery (MIS) was not applicable to the adult patients
with spinal deformity having a worsened global balance on the sagittal plane.
Recently, LLIF has enabled a anterial approach to dissociate intervertebral disc
and minimally invasive insertion of cage with a frontal angle of 10 degrees in all
cases except for L5/S. Minimally invasive approach is very important in corrective
spinal fusion surgery for the treatment of spine deformity because most patients
are old. We could attain satisfactory correction in patients with our C-MIS
technique.
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FEMEMEAREEE — EFRA0 Y - (S Z 1L U e iR R —
Lumbar intervertebral fixation with titanium fiber mesh
spacer-An advanced material which have high affinity
and low elasticity-

fiks Az Bk SRR KR ER . e B!

Kazuyuki FUKUSHIMA

YEAREEE EAEEEY Y —  BIBSEL PSR ARk

Orthopedic Department, Saku Advanced Care Center
|
AR, HEHERRIB E DA R—HF =L LT, % Y M LI LTI 55
PEEKFEMAMEH ENL 2 WL HhoTwd, Ll AR—H— T L7RHO
CystlEli & EOMEM D IEM I N Tnwd, ToOMME LT, PEEKHEM T A KB
PEIZRIFTHB Y, OsseointegrationZ e Z SRV EARRRKRTH DL EEZONDL, 4
BTIEO250umDF ¥ ¥ 7 7 A )N—Z A AT TIEMBOE L. Befs L 728 BM kL %
MO THERBBE 21T > T b TORIR, PEEKHEM & L TERA~DILT. 27
V2 —OREHEFBIIHIT 5 2 LD TEz, THIIAMEHDPEEK L D & 512w
BPEREZER L TBY, 77 ¥ L) ARFIEOHWHE TR S Tw5 72
DEEZZTWAh, BFERICBWTIE, RAEHIZSLN~Dbone ingrowthA REH &
NTHEY . EERFANOBEEEIEIIFFPFE LN TV S, KRB A X—%—D%
FEDRERINE 5 E A B ORI O W TR 5,

The PEEK cage has been used predominantly as intervertebral spacer because
of its lower elasticity than that of solid titanium. But cage sinking and cyst
formation have been pointed out as the trouble specific to PEEK material. We
have been used the cutting-edge titan spacer which was made from compression-
molded ¢ 250um pure titanium fiber. This spacer significantly reduced the cage
sinking and Pedicle Screw loosening. The cyst formation in this spacer group
showed a tendency to diminish. It was believed that the result was derived from
biocompatibility of titanium and lower FH2 TN =4y 1(TFM)
elasticity of the spacer than PEEK.

PLIFF TLIFA
1ADG250pmDEEFI> T4 )~
BIRICB BT AR s
B2 T 14Q0R THRE R
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SLL10-1 | AISEEREDEE EREREDAZAX
History of scoliosis brace and recommendation of
night brace

WA B

Yoshihiro SEMOTO

— e EE NV BEE Stk BB AR
Orthopedic Department, Imazu Hospital

WEORERZIRY KL DE, BUEOERHENED LS btz R FCE-0»%
MY, EHEREEZ LTI ZATEELRL Y M2 52 TLNENLTHL, 1)
—DIZIEBEDOBRLER VB E LWV DTH D, BEDERZMS L. BEERIC
o TV ElRLILZITFoTWAILIERETLEZENDE, Ld, Z
DORERIIKHB D EBLIOTH S, BLRERYES L, HEBEEORELIH T
WCHBTEDLIED Db, FERMBICE)RBICERLTWRIZH22b 5T,
HITT2NE) bR SR VEW) BT, 251242 ETHATATHIET 201
BREP. FTOMEE, HAPTHOAHIIREZ NS TH S, Tld, ZOAHEN T
WZE 5> TRZIFANRT VDO THILUTRHNERZ BT UL X WO TIEE LW
COREH T, M OALEETLEALORN & ZOHEELRNT 2,

We look back on the history because it gives us an important hint. Another reason
is not to repeat past mistakes. Looking back at history, we can see that starting
brace treatment is too late. Why do you hesitate to start brace treatment until 25
degrees because you do not know whether it will progress even though you have
early by school examination? The reason is that the brace is a burden on the child.
Then, if the burden is acceptable to children, should we start treatment earlier? In
this lecture, we introduce the night brace and the
results.
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SLL10-2 | chREAMVER RN S RICEBMEMRZRICX T HIENHNDORE
Mid-term and long-term clinical results of non-fusion
stabilization for degenerative lumbar diseases

KH B, BA Rz, 0 32 BN, S8 SEW, | 5,
ARH R A6 &G

Hideki OTA

Ko BIBFWbE  IBEE

Orthopedic Department, Oita Orthopedic Hospital

ANRENE R AT B WEHEZEVER BT 3 2 BRI EEM OB IEEN T 2 05, R
XA B & BEEMHERBEEASRE & 7 50 WIS O BIIMY B OB X 25832 &
WCCHEEMERNC G- 2 2 BE 2 AWM EZ IR T 2 2 & TH 205 RILCToORIE)H O 2%
FE, &2 B 2 A B pedicle screw 2 W 72 BB 2 4T > TW B, Sl
BB & DI A AT 5 720 MIESELL L CP8AE) T BiSME 5 o3 2 A0
RIIFEH B TR d o7z LA L. MRIEOBEHER R ESS AR, HERIRZE
PEATEICAREDORZ RIS 572, THIIMZERL TV LD TH A ) » ? EEM T
AT A2 S WERRATE T4 5 D2t Ly BT IR B T B AR U T <
%o &0 BERITGEVHEMZELORIR L E 2 Lo HllE) S 7 ME AR O W B LRI
HICA BT 5o TIBIR AL e ME R 2 22 fb~ & R[] & 5213 Tsoft landing ¥ 721
slow fusionX&2% b O L ERHT S5,

Spinal fusion is accompanied by the risk of adjacent segment disease (ASD). In
order to reduce ASD, we have been performing non-fusion stabilization for lumbar
degenerative disease. We compared the rates of ASD between patients who
underwent non-fusion stabilization (Group S) and TLIF (Group T), more than 5
years after surgery. Group T (20%) and Group S (7.1%) underwent revision surgery.
Group S had significantly better clinical results. Patients in Group S had shown a
tendency to lose the disc motion gradually. Non-fusion stabilization had lower rates
of ASD compared to TLIF and also had better clinical results.

Segmental Spinal Correction System
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SLL1-1 | tiRfEE AR ORRE &Gk
Neuropathic pain mechanisms and treatment

B

Takahiro USHIDA

BHEFIRY: FBEHAL 5 —

Multidisciplinary Pain Center, Physical Fitness Sports Medicine Rehabilitation,
Aichi Medical University

Aot it T VA (AR R R AR RE DM 5 F 72 2 BE Tl & AR MHIRIE BERE D O & D
ThHbo
H ATV R 743 TIT o 72 KRBIBGR A TIE AT D07 ~3% 125 & 2 S, BEZH
PG & IERTARE - 9 o, BEIREESE, BTS2 SRR 2 SR & CEET
52 ENPLPIIIN TS, FAIICIE RIS I X 2 b O & hAcHRE RS
I2& 2B DRI SN DD inﬂf&@l‘ﬁ%“( (ZRBEMAME & PO S, BER I o [
% ETIINERME L RO ESND R EZOMRREOHREBIIHA, THL, LI
UISHEE)EE O i d v b7 — 27 G EBIHADOFICE D o TL 57280
e ZRIBIRIC & o THUEEDH S MU o BEAE O MR E IR GRS 134 70
5F0INSELD IR ERET L7720 BRSNS L TDoseZ LT 5N —
254, NNTi:bot%3~5$i Tdﬁ%%ﬁ‘ﬂbﬁ’ofuxéo Bt T AR
IEIR DI B\ T AR YhE—VIZZ7Zb 5, ADLZRAKIRIZH -
é*ééi’)&?‘u‘#ﬁ%ﬁ"ﬁ"&)é:t#ﬁ%‘efi)b\ BN T7Tu—FHALEND,

Neuropathic pain is one of the chronic pain syndromes and occurs in diseases or
disorders of somatic sensory nerves.

The morbidity rate of neuropathic pain is analyzed in the survey of the Japan
Orthopedic Association, which is 0.7 to 3% of the total population. These have
also been shown to cause anxiety / depression, sleep disorders, and work
disability. Neuropathic pains are divided into those due to peripheral neuropathy
and those due to central neuropathy. In addition, it is known that in the case of
compressive neuropathy, nerves are injured mainly in large diameter fibers, and
in diabetic disorders etc., the pathological condition is variously injured mainly
in small diameter fibers. Since central nervous networks are often involved in
the maintenance of pain, improvement is difficult to achieve even with various
treatments. The NNT of the existing neuropathic pain drug is around 3-5. The
reason for the low NNT is considered to be that these drugs often cause side
effects such as somnolence and instability and can not raise dose until the analgesic
effect is obtained. Therefore, treatment of neuropathic pain is not limited to control
of pain sensation, and it is important to treat treatment to maximize ADL. Also,
multidisciplinary approach is also desired for this difficult neuropathic pain.

162



SLL11-2 | ZD5TEMZ DB TAE
HREBIEIIC T 1 V9 — R 3y BEZDZHE/GE
Ultrasound -guided cervical facet block for cricked
neck

HiH . HiH 434
Manabu MAEDA
2728 R

Maeda Orthopaedic Clinic

WAE, BT WBHEOMA L MEREEOMEON LI, BIEAVEIRIC
B THHEEFEREORAMHAIZABICIK LTS, LA L, FHEERICBY
T, AR ToOZ M Rintervention |2 BT A HHEIZOWTOHEIZZ VWE IS A
T\, FTT, ShNE, Bz 2 HMIEBEIEARSRICB W TH R AT RS E
WS Do HEEZIZPSPRFROBZVIAIZE - TH &R S5 20T
IR CHRESCHE TL 5 X5 2 LN TETBIICHET 5 2 L 05% v, B JkE
IEEHRIC X 2800, BIEI IR ) BIfiKIE R R 21D a2 DY THliT&
LHENRY =V TH LA, BWAEMIIL T LI RZNE - TB S RS R
W5 THLEEHBEESZE 520N ENRNTER VY, ZOBAEMEMIZB W THEE
MR BA T B A2 W 2 TR 9 2 FESB S BMACTHE L 2SO/ EE Wb
Sonotendernessi# Td 4. Sonotendernessi®:B & VL I —THEM A 70 v 7 D%
BiconwTES %,

Cricked neck is a common disease treated in outpatient orthopedics clinics. It is
difficult to diagnose cricked neck with merely imaging examinations. In cases
with chronic inflammation, effusion or synovitis of the cervical facet joint is a
visible ultrasonography finding. However, there are no useful findings during the
super acute phase. To overcome these limitations, in this paper, we introduce
'Sonotenderness method' to diagnose cricked neck and cervical facet block method
to treat cricked neck in the super acute phase.

C2/3 C3/4
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Suture anchorsZ P\ = SEMEMESZRRT |
BMES SUEHRIESICHTIER
Laminoplasty using suture anchors for cervical
spondylosis and spinal cord tumors

B —7F1)
Kazutoshi HIDA
AL R 28 1 ol 8 A1 1 95

Sapporo Azabu Neurosurgical Hospital

FEMEME 5 TR (X BEMESE . FEME LA B LRE 22 1272 g ARG HE L L Tt
H, SFICERAREBICB VTR L CE TN FERTH 525 P IR A,
WP E IR S, & 512k 4 Zevariation S & SN T &7z ZOHT MR 2
Bl & L72RICLAMIFIX (V) Y282 F VENA F< 7 7 ViR &tt) CHES %2 4F
ML A 27 ) 22—+ K T AT VAR TREET Ssuture anchoriE I fEifE, Z&THEN
TP ETH Y FHEEEREOAR L O T, FHEE. FHMEREELR SICBY
T, itk DartifactP 7% { . MBS DOHE B AR D LEAIHEH 2 2 &2 5 FHHESNIC
IR THOWTWS, ZNLOIER L &L D ICATMHEEM/ET L2 TETH 5,

Cervical laminoplasty was developed in Japan. However there are so many
variations. Recently cervical laminoplasty with the use of suture anchors was
invented in Japan. Suture anchors are embedded in bilateral lateral mass. After
splitting the laminae, small holes are made through medial sides of laminae, and
sutures are threaded though holes and ties to secure the laminae in each level.
The indication of this method is not only cervical spondylosis and OPLL but also
cervical cord tumors. We would like to stress the usefulness and safety of this
method in any posterior approach in cervical lesion.
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Computer aided surgical resection and reconstruction
of spinal tumors

Jianru XTAO. Wei XU. Xinghai YANG. Jian ZHAO. Tielong LIU.
Haifeng WEI

Department of Orthopedic Oncology, Changzheng Hospital,
Second Military Medical University, Shanghai, China

(Purpose) To analyze the surgical procedure and effects of computer aided
resection and reconstruction of spinal tumors.

(Methods) Between August 2010 and January 2016, 150 patients were diagnosed
as spinal tumors received computer aided resection and reconstruction. The
detailed information of patients was collected. Postoperative recurrence-free
survival (RFS) and overall survival (OS) were estimated by the Kaplan-Meier
method. P < 0.05 were considered statistically significant.

(Results) The mean age of 15 patients was 37.0 = 12.8 years (median 36; range
15-64). The mean operation duration of 288 + 96 min (median 280; range 140-480)
and mean intraoperative blood loss of 1966 + 830 ml (median 2000; range 300-
3000). 17 of 150 patients experienced local recurrence of the disease; the mean time
from surgery to recurrence was 22 * 9.85 months (median 17, range 13-35). RFS
in patients received computer aided resection and reconstruction was significantly
improved than that in patients received traditional treatment (P = 0.05).
(Conclusion] Computer aided resection and reconstruction of spinal tumors is a
technically viable option. It may improve the local control rate of spinal tumors.
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LS3 Experience of intra laminner and trans foraminal
endscopic spine surgery
-Navigation technology for
endoscopic spine surgery (intracs) -

Jiao-Chao YANG
Lohas Spine Hospital, Kaohsiung, Taiwan

Introducing the evolution of navigation and the workflow of joimax intracs.
Also intracs case sharing.
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LS4 | FEEMSTERTRF I VR VTSV FOBRAY
—Foraminotomy & DIHAZEDIDIC —
Usefulness of titanium implant for cervical
laminoplasty- Focusing on combined usage with
foraminotomy -

IS

Akiyoshi YAMAZAKI

PrEhouike RS B - BRI S —

Spine Center, Dept. of Orthopaedic Surg., Niigata Central Hospital
|
Fr B & ME S 2 84l T, hingefl] @ foraminotomy % 417 9 &. hinged 55 < % ) R4
<. openfill ® foraminotomy % 47 9 &, ZHASEL O UE A% < 7 V. spacer® i% i A%
LS 2% RETIE A Y77 PNICHMMERETE 5 X7 4 (Basket
plates HOYA) #%% 5 L. hingefll ® #4721 T4 . openfll ® & W & b WIfF
T&. X VbiologicalliCZE L 7ML ZIKTE S L H 2Rk o720 F72. hingefllic
foraminotomy # Bt 9% Z & Thinge%55< 2 - Td . openfll O W F E A HEK
PZSEE R HA spaceriZHERTIEZ NITEN TS DT, itk dhingeDEHAA L &
DOLED %L r ol 728 ZZHEM. H 5V IEW M OforaminotomyZ 417> Th. &
) % < foraminotomy % 17 9 fll Zopenfll & L TH B E B EHEM2FTH) S L2k b,
FOVMBICTH 2D D Z LA TE 5o BEETIA20164E 2 HHAEF T, 15561, 411
e 1ZBasket plateZ L TE 720 £ 75 v MNHROEHREIZSDEZ AL L,
HHTH 5

With open door laminoplasty the hinge easily becomes fragile after foraminotomy
at the hinge side. And it is also difficult to put a spacer at the open side after
foraminotomy at the open side. Recently bone holding implant system (Basket
plate, HOYA) is available and more biologically stable lamina is promising. Initial
mechanical stability is superior to spinous process and HA spacer. We have
performed open door laminoplasty with Basket plate in 155 cases, 411 laminae from
2016. Up to now we have not experienced any
implant related complications, which reveals
that this system is clearly beneficial.
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A VAR IAYF—Y I VFRDIVELY R T+ —Ib
Knack and pitfall of instrumentation surgery for the
cervical spine

AR

Hiroshi MIYAMOTO

WHWRYE BIEHFE

Orthopedic Department, Kindai University Hospital

MO BEERALE IS LT FHMEHESIRA 7Y 2 — (CPS) % & OWNE &M
BE W HREEEM 2T NE (K)e ZOB. A7) 2 — I CBM L7224 00HE & 3
WL WEPHEIC DO WTERET ALEXH L, (1) A7) 2= L2EHES L
Ty A7 2 — &P X 2 MG HEE BIRIBEG A T 5N 255 Mini o migs
Wiefhirh F e =2 a Vo SICE ). A2 ) 2 — i ADREE RN 1
L. BEVZEHEROT ¥ A —%2ERTHIEPWEEE o TWE, (2) A7) 2—12
BE L2 WABHEE LT, BZ 2T 2 BIC4 U2 TFRIEG. W BCoRE, 5
RN, WBIEIRK, I/ EM BN E R EhH IO, MELLWwEELT, &
HEREGIHHI CIIEREBEORICHETRIEZITV. BHOBHIITHEAR—A
EHERLCTBL T LD BEEEOTHMBE 2T 27D CEETH L, T/ i
HCORR % M 2 720, FRIMERILIL KM 2 R L7220, BGIE 2822 L
DLRBUEETH 5,

Knack and pitfall of posterior instrumentation surgery for the cervical spine will
be presented in respect to screw-related and screw-unrelared adverse events.
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TTS1 | BHEBEMEABINZH > LRREEIERICK T i
Surgical strategy for elderly spinal deformity with
osteoporotic vertebral fracture

Rl =54
Yukihiro MATSUYAMA
[NV NG Sl <3 24 B

Department of Orthopaedic Surgery, Hamamatsu University School of Medicine

R LS HAR I BT, BRSSO TIEBEE & D #EEREIh O R0
Vo ZTORERE LTEERZTFHEEEZET 5, HKRGITO®EHE 2 Cli3EEA
&5 00TV 2 WIHE B OHERAS T OB ISR M 2 LR TH %o
T 72 MEBE MR AR TR B A2 T 5 LR I3UGE T 575, B LIRS
L7z3did, R, WitEdE s, 2 L CARIC X 2887 v 2 0 BAL T 4Tk
FE2AL, QOLZ KRS K HEHET 5o

WRAFHERON T FHEEVEME R 2 - 2 BRBEE BE L ORI
HED MR 2 L% BB T %

T 7oBHBRIE O EEALR, FEo &, FICT0R D Lo BHERETIRREEIER E
BRI LETH %o

CEHEREGBIR IS BT APTHO M BTV
DRGSR ?

‘PLLL<IOIX E#EICD BT T 500
CEBRIE & oo [E1kE )7
IOWTHEHE L 72\,

I O I N

Super-aging society In Japan, among fragile fractures, the incidence of vertebral
fractures is high. It is necessary to consider the severity of osteoporosis and the
the age, especially over 70 years old to correct the spinal deformity.

I would like to talk about

1: Positioning of PTH in the treatment of osteoporosis

2: What is the optimal correction angle?

3: Does PI-LL <10 apply to the elderly?

4: Complications and how to avoid them
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BIRSEIEABINICYT Sballoon kyphoplasty
Techn|cal development of balloon kyphoplasty for
early stage osteoporotic vertebral fracture

Wl S

Yukihiro NAKAGAWA

TR UVANVAVE S DN U 78 B | o 7 i e

Spine Care Center, Wakayama Medical University Kihoku Hospital

= OF HERIEE S T 0 O B ik b S O &g R E RS P i o w T
PRAFIE W & PR ORI @D I12H 5 RBEMHER ($£2) T2 4iballoon
kyphoplasty (BKP) 2845 M L, wEOFEME L CEZFo#ERHIZOWwWToH
HEBRL L HAOND LS o7z, M, RIEISZ1TH 2 &1 X 0 BIRER I B %
359, ADL. QOLZ RN HERT L EWIIREZA T TV — DR LI HE S
N5E912%o5Twhb, b & H EBKPldpercutaneous vertebroplasty (PVP) & @k
ERREW (FF) & LT, balloonlZ & 2HfARE DI, Tk o TEE S L
cavitylZEZ DT FICH LA Y M2 EMT LV T v T M hPH o705 FiCHE
xyl%@&:iﬁétwﬁﬁﬁu§¢®E%¢‘*t#% broarks r»
S5I3HEZ DA Y MEEOBBEDES 2 &1k 5, RKHETIE oot A
YIMREHBICELED, Bx v M EREIC cm& FRDL720ITHA DT T
WD TR VTN T %o

Timing of balloon kyphoplasty (BKP) for osteoporotic vertebral fracture is shifting
early. Recently, prognostic factor can be identified at the first look of MRI at the
time of injury, in the case of poor prognostic cases, BKP enables immediate pain
relief and early ADL acquisition and avoid fair ressult. At early BKP, bone cement
filling is higher than normal. In this talk, I will talk about sufficient cement filling
techniques and safe and reliable BKP procedures.
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Advanced expandable technology, and its surgical
technique
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Takuya NUMASAWA
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Hachinohe City Hospital
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Tips and tricks for discectomy and endplate
preparation in lumbar interbody fusion

A 7

Mitsuru TAKEMOTO
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Department of Orthopaedic Surgery, Kyoto City Hospital

U A R BT B S 40T 1. AE R % JBE L C I L 72 MR B B B A & 47w, B
FEALTHAEMOBHEA2ELZ L2 HME LT TH 5. HITRAD (PLIF.
TLIF) Tl A AL IREE O WL & | PR S N7 C b il S2IHE IR
TC%AT ) BMARD b b, Fil - WHEAE (ALIF, LIF) Tid. BHBRAZEICHL
BLUCTRCHESRONED, 2N THEEEIBHIIEESLETH 5. HEM
WIRC D 72> D PM2FMICIE, )V —~—. A7, a7HEE. ) v 7k, oy
THR T ¥ D B, VT TIECONCORDE™ Clear& W9, ¥ ¥ IV MG LA S,
BN A & BB VRO BE J2 R 2 AR I2AT 9 2 & 2RI T 28 L v Tl s
WHMHTREL 2o TV b, ANV XF 2 b 3IF—Tld, FHIFHCBT 5 0HT
ML V2 BHEBBRIRICOWTHE L, SR o Mz CR#i+ 5,

Lumbar interbody fusion is a surgical procedure in which bone is grafted between
exposed bony endplates after discectomy to achieve bony fusion between the
vertebral bodies. Successful lumbar interbody fusion requires precise discectomy
and endplate preparation within limited working space. Recently, a new surgical
instrument named CONCORDE™ Clear, has become available. CONCORDE™
Clear, despite its simple structure, allows simultaneous cutting and removal of the
disc material within a narrow working space. In this hands-on seminar, we review
the surgical technique of discectomy and endplate preparation in lumbar interbody
fusion and discuss the use of each surgical instrument.
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Prestige LP™ total disc replacement
-Indication and surgical techniques-

Wz %
Toshihiko INUI
HREHENG S wAREEE ARV RGeS Y —

Department of Neurosurgery, Tominaga Hospital

BR554: PRESTIGE LP Cervical Disc¥ AT L
EEZRAEIES: 22900BZX00151000
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Total disc replacement (Mobi-C)
-Basic techniques and pitfalls-

kB

Ken ISHII

EIBEEFR ALK BB

Department of Orthopaedic Surgery, School of Medicine,

International University of Health and Welfare (IUHW)

|
FEMERT )7 BRIE B M (ACDF) o RIIEGHE D 1212 BREME M (ASD) 255 1 |

FEAERIIHIZ-8% L A SN T Wb, HERMW BN % A LASD T2 HIVICHS S h

72 O 23FEME N LHERIAGE 4 (TDR) Tdh 5. KETIZZ N THI0MEHH DO TDRAS

RBINTE Tz Mobi-Cld 7 7 » A THi3E & h20044F 12 il S TPk, BUEHESR

25 A E DL FIZE R LTV %, Mobi-CORFEICIE, OEFIZEMUL-BEZE2 TS, @

HALRHB»EGTE S, OFHANOT5 R #t (B2 & 102, HE & 108,

WlfE&8EE) #HitH, mfEd( % self-adjustingd 5. @OTFHEAFH - OMAREE, 72 &

MHEF SN 5L, TDREARIFIHEIEL DL EITEAT 5720 I1BFEIEMITE Y FaF

HCHMEA THMBOEE MR IEER ERA A TORMERIE L HA, T

LETDRIA K4 V2K Lo TAWCIEINZ Lo #sFL, BEICRER

BN & 1Rt 2 A 5 o

Cervical total disc replacement (TDR) is a novel motion-preserving procedure
that is an alternative to fusion. Approximately 10 TDR prostheses have been
approved by Food and Drug Administration in US.
Today, Mobi-C disc prosthesis has been licensed in
more than 25 countries worldwide, which provides
excellent clinical outcomes. In Japan, the committee
of TDR proper use established the TDR guideline
in 2017. The surgeons have a mission to deliver
such a new medical device to the patients. Here, I
demonstrate the Mobi-C TDR with the techniques
and pitfalls.
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The technique of ultrasound observation of cervical
nerve roots and brachial plexus

PV RRESE L RG2S fESE . PEE TR MR EK°
Yasuaki NAKANISHI
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Department of Orthopedics Nara Medical University

EAEDOMERRREEOFEICL Y, BONIBEFREHIT L VEHE R TEF L
BEWEHA RTFIAT) Bl 7ay 2 R EOFHA v 5 =Ry v a Vi3, BUEEH)
BORHEHTITDONTVE T, HHESHICBWTLHEBMEM 7oy 723 L &
LT eI 7 a y 7, ABEE 70y 7 2 SICBEFEHS R TwE S, 4
MONY X vty ¥a vy CREIBICHERD . TR O Wik 2 ik
THIM T2 x HEE W2 LE T, ERIOBEEBHZHVL2S OGO R
FEIWIHED, @7 u—ToBERE O8I v Fx =270/, @Ok A
SIHBE, TR LBEREZHRICH VI LELRTWAEEFIZE ST, %
BT 7 =y 7 2 RDPLERDER L B> TED T3,
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Fundamental bone drilling techniques for practical
spinal surgery

P

Nobuyuki SHIMOK AWA

Y AFERWE AR

Department of Neurosurgery, Tsukazaki Hospital

BHEFREDBFICBWC, FUVEMER L EHIBREHEEZIITT DN L TFHTH %,
RNV ZF BT, R B VEIED SEMOBIRO R 5 KD K1)
VEHWEEIRE T, COREOMEEZIS Z LI, EBEOBHIE L RS
HZERHBTH S,

BARMIZIE 1) two flute (K VOBIOHEDR DD L D), 2) =K &) 2
AL 250 b L7z B v, 3) Jdedshstapering L 72 KU V72 &% v CTEBE OB HI
bRzl s 2 e, TReBRBGICIMT 22 EAXTRE RS,

It is a much important technique to safe and meticulous drill the bone structures
such as lamina and/or vertebral body during spinal corpectomy or spinal
laminectomy in various spinal surgeries. In this hands-on session, now we are
preparing the condition where all participants of this session can learn the contents
from fundamental to advanced, and using a pig bone can experience actual use
of various types of drill-tip including two flute type, carbonate type and reverse
tapered type and so on. We hope that all participants can reflect what they got in
this session in the actual clinical operations.

176



BT - MM O BE DEHF R DA
Current innovation in computer vision for spine
surgery

LA HE—IR

Yuichiro ABE
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Orthopedic Department, Eniwa Hospital

MR T — & O TR WEI B HE ST S ITHEMOMESITHEEF L, b arEa—
Z =¥V a v EFHEN L MBI, HEDT VY 2 — 7 —Hilro L & K AiE L
WCEDEBICRRBLTE, Iy Ea—¥—EVarkid, #XxT7%2ELDETS
W7 — 7 R A S D AT v ¥ 2 — % — LT S 20MEZ 7w, AR D
B (€Y ay) LU L) 20N EFEBT2HRERTH ). 05 H O L
WFHAS T EFRETHMESW) ANSND LI I12h -7 BRI
Brafi & Be . BREEE 2 oMM ERZ LD ) LV ) IFEEH 5, |
THHHEANFHIM P OEEAT L A EE L 2 WEHBEOBERLBEICY LT Tl
179 Pl TH ). 3 ¥ a— & — BB T80 & o AN RO
TEHWHFTH L, KFHTIEI o a—F —¥Y Y 3 v OB % .02,
ZNO OFMANFHER L O b ) ERFRN B EEICOWTHAT 5,

Orthopedics differs from other surgical fields in that it handles mechanical elements
such as bones and joint movements. Above all, spinal surgery is mainly performed
by surgery that interferes with the form and structure of bone tissue where
deformation during operation hardly occurs, and it is a field where affinity with
computer related technology and mechanical engineering technology is extremely
high. In this talk, I will introduce computer vision and related technologies, and
introduce their relationship with spinal surgery and future prospects.
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E S5
Diffusion tensor imaging of the spinal cord: Imaging
biomarker to characterize the severity of cervical
myelopathy and predict surgical outcomes

B bR AR B EHE . B B WE —F . P AL
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Satoshi MAKI
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Department of Orthopaedic Surgery, Chiba University, Graduate School of Medicine
|
[ H r9] 3% BhE O FAE BE 0 58 & FFAM L PE R IR LI EETH 2 A5, LET >~ Vv
g (DTI) ASFEIRAEBERE O FREFE & 2 W3l C & % 22 & MGk L 72,

[ LUF o35 & #at L7ze LAEBDTIX A BIAE O fiRE R o SERERE & AR 3
0o 24T OFFED TUEZF A BIRE O T PR TFRNICH A T E 55 3O B
DTI & FHEBH B O FE IR o Fhe BEHSHHBE 3 % 2

Ui ] LEAE B & OB B BEDTI TR S 1L 72 FAM X AR BEAE B o A B plRRE R
LB L THB Y DTIARSIE IR O FiE BRI L D FdR S N7z 2. - F 3 Fll:
MIBTFAMIEEMHEMELREOFM PR EMEALTE Y, DTIAFMFHE T O—B)
LB T EDURE S NIz 3HTHT R O MEBI I FEM AT FAMIIMTRT OJOA R 2 7 & Tl
TR EMBEZRDA, MBEOFAMEEMEJOAR 3 7 ORI BIRIZEED o
72

R ER ) DTN B8 56 B Bl o0 Mk B 5 o0 s B BRI 2 A PR P MBI 2 A A =D ¥
TNA X =N =L DWEEDND 5,

Diffusion tensor imaging (DTI) is an MRI modality which uses the directional
diffusion of water to characterize the microstructure of the spinal cord with
quantitative diffusion parameters. The present sudy has investigated the utility
of DTI as an imaging biomarker for 1) the severity of myelopathy 2) subsequent
surgical outcome and 3) to assess the post- i M

operative alteration of neural status in patients : Cany
with degenerative cervical myelopathy.
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Augmented reality navigation for cervical spine surgery

50BN 'L MERR KB 2, R L. #il RS

Masahito HARA

"EHIERIRY: BRI S S —. P RO R RS AR SR
Spine and Spinal Cord Center, Aichi Medical University Hospital

[H A1 17 ) BHERT T PN Cld, AV v 5= 3 v OMFIRETH D,
WERREZRER TV, HOEHEMAFETOHEELEFMHITELLRLELT
Augmented reality (AR) Z3EA L7z,

[ 772 ) BEME AR ARAE 1267 5 transvertebral anterior foraminotomy & FEHE £ HE 5747
BALRE I K9 B osteoplastic vertebrotomy 2 & B B ALEN R I 2 HEFIC T 5720
2y TG L72CTlifg % & S CEHIREIHE 777 » U, SIS E C SO X &
% AR navigation T+il7 % 175 72,

[ERIHCTTOEF VT 5 ¥ EIE—H L 22 CTHIEA & T/,
[£%4:8 X O] AR navigation DI KO FIpiix, M5 5 H 2 8 S 912 Flia1T 2
5Z2ETHD, Ll EMEOEEPFMIBAICE VRS Y P THo TVBLE
WA3d 0. WAL DO ZEALAAR navigation DRGEEI R IT$ 2 & 23 ikd 50
Ehd b,

(Objective) We introduced Augmented reality (AR) to prevent the insufficient
decompression for anterior cervical spinal surgery.

(Methods) We performed the anterior transvertebral foraminotomy for cervical
radiculopathy and the osteoplastic vertebrotomy for cervical ossified posterior
longitudinal ligament using AR navigation reflecting into the microscopic field
(Results) Postoperative CT images were almost
identical to the preoperative CT model plan.
(Discussion and conclusion] The greatest advantage
of AR navigation is that surgery can be performed
without looking away from the operative field.
However, we must precisely focus the surgical site
and recognize that intraoperative minimal postural
change affect the accuracy of AR navigation.
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The significance of intraoperative assessment of
spinal vascular circulation using ICG-VA in the surgery
of spinal intramedullary tumors

rAbL R VI RROKER L IR AL A KR R i
Toshihiro TAKAMI
KBRS SRR KRB AR A B 5 — ISR

Department of Neurosurgery, Osaka City University Graduate School of Medicine

[ H B9 ] BEPIE S TFA7 1 B4 A A s il 2 O BV THRE L7z ICG-VAIC L %
bl o FE 2 Begid, (1) FHEIEIRO M. (2) BERAOHEE, (3) I
BIMEDOFEETH Y ik TIlE (4) YR OMEINR 0 8 53N b A7z,
(5] 3 UE 104E 1 (20094FE—20184F) TH M L 72 BB P Al 13151 % 14 )7 $LAY Ik
L7z BIZREANCICGE REIRMIC & 5P 5 L Tyl 2 906 L 720

[R5 B ICGH 512 bk 5 BIMEHIBREER L e o 720 BRE (1) — (3) 122w T, %
B 2% MG EEAAS W BB T d o 720 (4) 12DV T, ICGHEEE & 1 [ 0 & BT A3 BE T
Holzo ICCZ VT I ¥ ANEAETHIE, MEOBEEAD 5\ VIZREI T X
72A%, BIETHIUIREERESAR L BEHINTH - 72,

[Z % RRIICGH P IMF I &1 L . BN
N FAl D&M - IEMEELS ET 5 720
T, BBBEEFNSTREE 25 2 &
WHETE 5,

ICG-VA is getting an important tool in
the surgery of spinal intramedullary
tumors. This technology can make the
surgery much safer and more precise.
ICG-VA can provide real-time information
about vascular flow dynamics, including
anatomical vascular structures of feeding
or draining vessels during surgery for
spinal intramedullary tumors. Quantitative
assessment of vascular flow dynamics

after spinal intramedullary tumor resection
is now available. ICG-VA may help the e

surgeons not only to have a safe surgery = ' S
but also to predict functional recovery in a  * e—m ™ T
quantitative fashion. :
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Intraoperative ultrasonography navigation fusion with
CT or MRI

Ve if, Rk BTE. A
Koji SATO

R R BOIBAVRL - HER RESVRE
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[HMY]20084EKRY) 2 — A F X —3 3 » (M FVanavi) &9 835k CTRMRI%
Eflo Wi 5 % fusion$ A BEFREDSFE L. 20114E & OFM O BHHER RET M~ DI &
B HFHEORIZH V. BICHEWEBF I HEARTIIMEN TE 2 v, VonaviTHise L.
I3 — T OFREMESSH IR HES AR A 7 ) 2 — 3 A 2 M5t

[77#:] GE Healthcare (US.A) 8D LOGIQ E9D V-navikkht Z M L. Mo CTS
MRIE{§E 710 — X% B TTWAMHO LI — DM {§% fusion. Wt~ H— %2 fliv
Ta—7%EHhTERUEAT A ZAOCTRMRIM % & HH) L THE <,

(G SR ] R BRI O T3 - C IR 2 A%, CTRMRIZ EOi{§ & = o — Wi{§ % [F—
MZFRL, VT IV A LGB RETH - 72,

[ 22) 2 D FG FE R LA A, V-naviTldvalidation & W %) =D O {5 O B A
bR AIEED EE,

[Kam] 70 — 7 W/NELCREBEAS EAs % L BB T OB SIS TREE 2 %0 I
BETICTa =3B, v ¥ =RV ¥ a VARBENT,

Function to perform of fusion puts a ultrasound sonography called the volume
navigation (V-navi) with other images including CT and the MRI. We supplement it
in V-navi and examine the spinal cord tumor extraction and percutaneous pedicle
screw insertion. Using V-navi function of LOGIQ E9 made in GE Healthcare(U.S.A).
Navigation of the soft tissue was a problem, but we displayed an image and echo
images such as CT or the MRI to the same screen, and the comparison that was
real time was possible. Validation e T —
is important in V-navi. An echo PPS7 A I/ ] #iR 22 1 D = BE

diagnosis and intervention were
suggested improve in the future.

wnisodwAs



wnisodwAs

TS RTRICS I 3 ERESRRE A BB
Percutaneous ultrasonographic observation of the
spinal cord after cervical laminoplasty

R Bih. B Bz, Pl B U2 B
Yoshiharu NAKAYA
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Department of Orthopedic Surgery, Osaka Medical College

[HI) A —F v —7 v B — % H 7o M S TR 205 14 B8 5 OB A5 7% 7 5
7o, BEMBEERAE (PUS) TEMORENBIZEWEE 25, rOINF TOHF
Fex FLOWET 5,

[ i D RRRENG 22 Z5Ab, ARG R0 ZEME AT IS & B IREOZAL, Wik OFRORI &
BRI & O B E, A B eI A MU (253~ 2 A A 2 d A L 7z,

[ 2 - S A RE R RV AT I T R LA ¢ — BB L $ 2 25, Z O%M437
HETUGE L UBRIE— 0 & % o 720 BRI ARV AT E 7 TR & B < APREGE O R A7)
TiRD R o720 MM TOBRERIZEVWD OD, BREESE L, ROFHOKR
JEDR 5N B MBARLIC B\ THBOBRIERE A R UL, BRI 2SN TE 5 &
EZ bz, Fiz. PUSIEIAM AL ILIE O BN, M B 2540 @S O Pe @ 1A
HTHo72,

[#E PUSIIAN 2 O HFREDIRRE OIEIR, i A2 NG A 1 MLIE > I ESWE, LA B 2248 o 38
ISDOPEHFHTH - 720

The double-door cervical laminoplasty with suture anchors allows us to observe the
postoperative status of the spinal cord using percutaneous ultrasonography (PUS).
The decompression status of the spinal cord deteriorated at 1 week postoperatively
in comparison with intraoperative status, then improved postoperative over time up
to postoperative 3 months. The decompression status of the spinal cord in the supine
position after 3 months postoperatively was significantly correlated with clinical
outcomes. Good
decompression of
the spinal cord in
the supine position
is an indicator of a
good clinical course.
PUS is also useful
in the diagnosis of
the postoperative

epidural hematoma. A: Laminoplasty with suture anchor Nakaya et al. Eur Spine J, 2018.
B: Postoperative MRI C: Percutaneous ultrasonography
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Cervical deformity classification

Christopher P. AMES

University of California, San Francisco, USA

The importance of sagittal balance has been established over the last decade.
More recently the importance of cervical sagittal balance has been understood
through our previous publications. In some ways cervical sagittal balance is more
challenging than global balance because the cervical spine alignment depends on
the alignment beneath it. I will discuss our realignment strategy and realignment
classification that considers not only the regional alignment of the cervical
spine but also the alignment of the spine in the Thoracic and Lumbar region.
Furthermore our strategy to prevent realignment failure it will be discussed
including a novel technique to prevent distal junctional kyphosis. I will discuss our
cervical osteotomy techniques and selection of lower instrumented vertebra that
we have found help to preserve spinal realignment in the cervical region.
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522 | Implication of standing whole body sagittal alignment
in spine surgery

BNl g

Kazuhiro HASEGAWA
EFHENEL S B HEHEN R 5 —
Niigata Spine Surgery Center

In standing posture, the human skeleton works like a reverse pendulum during
standing to achieve horizontal vision and balance, where the “cone of economy”
is perfectly balanced with minimal muscle action. Progressive degeneration of
the lumbar spine, however, induces trunk stooping. Minor trunk stooping is
easily compensated by cervical lordosis and pelvic tilt. If the stooping becomes
substantial and pelvic tilt reaches the maximum, then the knee flexes for the
purpose of horizontal gaze, which typically occurs in adult spinal deformity (ASD).
The patients with ASD complain mechanical back pain with or without radicular
pain to the lower extremities with the symptoms when standing and tend to stoop
with back pain, whereas the symptoms disappear when lying on a bed. Thus, they
generally have a lower health-related quality of life.
We investigated whole body standing alignment in Japanese population using EOS
system combined with simultaneous force plate measurement in firstly healthy
volunteers (136 subjests, 34 male / 102 female, 39.5 [20~70] years old in average),
then various types of ASD, to elucidate the fundamental compensation mechanism.
In the lecture, the important messages below will be explain from our clinical
experience:
1. Compensation mechanism of whole body in a standing posture with horizontal
gaze is an important aspect to understand the pathology of the spine.
2. The analysis of whole body sagittal alignment is an indispensable part in the
evaluation and surgical planning for the patients with degenerative spine
diseases, especially adult spine deformity.
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The concept of Sanraku formula for the correction of
adult spinal deformity
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Orthopedic Department, Spine Center, Sanraku Hospital

[Z87+ -3 27 0H]1 FROREORIN  EAD T X =5 —% b L1
Pelvic incidencelZ)& U 7zPelvic tilt (PT) OIEH FHMEZ MBS Z L TE 5, FEREOD
PTiE & IEH FHMEO =G BRONRMETH 5o AR DI % 8 ) EEOSHER XY
FRORMEIT 72T HITIMBERI L 728251 TRBEDEEMTDH 5,

2 HEBEMEOHEN : BOSHER EICHEEARL ZOOBLENLETH L, B
DHERRTEER (A), AAHETR.GE (B), EOMEMICH Y AL S OREESABO K
KEHELLA B HECETHE, ABEACORTHIENHIEBIEAIETSH b,

3 FHEOMME ORI+ EBIIEIMEICEEHHICE I N2 WERORE» S DR D
(RC) #4L2DT, LE2THOLNIMELY BREBRBEPLETH L), RCx
WENCIEMEC T 52 L3 L v, —H CTHINFRICB W CHMMEICAE L7
RCIEZZHHDIMBR O ELS LW Ebrolze Lo THNMNEOMmSEZE W TH
WL Z2@IEMEDR SO BREGEIEMETH b,

Sanraku formula is aimed to calculate the angle to correct sagittal imbalance
accurately. The concept is to achieve optimal spinal alignment without any
compensatory mechanism. Correction angle was decided geometrically by putting
the head on the ideal plumb line which was based on the spino-pelvic parameters
of asymptomatic populations. Reciprocal change was usually difficult to estimate
preoperatively. However, staged surgical strategy enabled us to calculate accurate
correction angle including reciprocal change.

PTODIEE FAIE
Pl <35° 4°
35° = Pl <45° 8°
45° = P| <55° 12°
55° = Pl <65° 16°
65° = PI <75° 20°
75° = Pl 24°

185

wnisodwAs



wnisodwAs

BTN T BNRNTERE

Surgical strategy for cervical kyphosis

AR R

Hiroshi MIYAMOTO

HWRTE BIEHRL

Orthopaedic Department, Kindai University Hospital

As a decision making of surgery for cervical kyphosis, the coincidence of neural
symptoms, pre-operative canal/foraminal stenosis, reducibility of the kyphosis,
and compensation at the cephalad/caudad regions should be checked. As surgical
procedures, posterior fixation using cervical pedicle screw (CPS) was performed
when cervical kyphosis was reducible. On the other hand, anterior release of the
discs at kyphotic beak was necessary when the kyphosis was irreducible following
the posterior fixation using CPS. We indicate strategic algorithm (Figure) . For
avoiding complications, (1) posterior decompression will be performed before the
kyphosis correction, (2) excessive post-operative lordosis should be avoided, and
(3) prophylactic foraminotomy at C4/5 will be performed to lessen the possibility
having post-operative C5 palsy.

Pathology and characteristics of cervical kyphosis, and decision making of surgical
procedure will be present in this session. Knack and pitfall of the treatment will
also be indicated.

*Is kyphosis reducible in extension?

o
7 |
yes/-" | no
"
# \
4
|
Pos.terlor Apprqach *Does canal stenosis exist?
(pedicle screw insertion, -Is facet joint fused?
laminoplasty, > =
occasional foraminotomy, N =
correction with rod connection, no \\y
bone grafting) Va N
»//// \
3-staged surgery
2-staged surgery (Posterior: pedicle screw insertion,
Anterior: anterior release+cage insertion Laminoplasty, occasional foraminotomy
Posterior: pedicle screw insertion, Anterior: anterior release+cage insertion
correction with rod connection, Posterior: correction with rod connection,
bone grafting) bone grafting)
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Spine deformity based on osteoporosis
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HERBIICHRT 2 2 L DL WEHERIERZ OFHEHRELIIE,. HEENDEZ R
EL, ENOY (quality of life: QOL) # K F 8¢5, PRAFHEIICIKITT 2 A1,
BE ORI £ ZE L oo BB IEEEM 2179 o BERGIOBE Tld.
Tl % B2 HPH D ISR L B AN & JiAT U 2 SRR Mk T, TR IR
7942 MEQOLAWAEICHEL TV, FMizLEE LawsBESO LA
ZIELTOW o,
HIFHFET 94 2 ¥ POFBIEIZIE, FHBERE TH > THECHAI T iEr
RO EALIE L 225, LIFOISHIC X BHEMRE L2 S2-AISIZ L D Eﬁ%&ﬁﬁ
BT FSAA Y PPHERTEDL L) IR oD, REOHBROBR TIE, Bz
GO RHEMOBE TR, BEOMEENEL 25 —H T, FRESIHR I
TR H LT L b bhoTE, M4 OTERVPEL ZEMBERZ BV, &
DORETTERZBIETALEDRD LN OVTRESHROBETH 5,

Functional impairments by spinal kyphosis influence the quality of life (QOL) in
patients with osteoporosis. We evaluated changes in spinal alignment and QOL
after corrective spine surgery for patients with osteoporosis and spinal kyphosis.
Spinal global alignment and QOL were significantly improved after surgery, but
did not reach the level of non-operated controls. Recently, we have adopted a
vertebral replacement technique through mini-open lateral approaches combined
with spinopelvic fixation. This novel technique enabled us more sufficient

spinal alignment

correction. However, Table. Comparisons of spinopelvic par ters g non-operated control
patients and surgically treated patients pre- and postoperatively

thoracolumbosacroiliac
Control (n=82) Surgery (n=39)

Preop. Postop.

arthrodesis does not

always improve activitieS  Thoracic kyphosis angle

. . » 330+ 139 219+ 1767 417+ 15.6™4#
postoperatively. Surgical

indication for patients Lumbar lordosis angle (°) 47.7 = 14.8 1.7 £ 25.1™ 32.8 £ 15. 7" ###

. L. Sagittal vertical axis (mm) 9.4 + 314 120.0 = 60.0™"  62.4 &= 47.0""##
who continue activities  pgyic i o) 207 =88  38.0 % 1277 28.8 & 1047
preoperatively should be  Ppelvic incidence (%) 527+ 95 50.9 + 13.2 539 +93
Carefully deCided. Values are expressed as mean = SD.

“p<0.05, **p<0.01, **p<0.001 vs. control group.
#p<0.05, #p<0.01, ##p<0.001 vs. preoperative values in the surgery group.
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m Is L5 PSO the solution to proximal junctional
kyphosis?

Louis BOISSIERE

Faculty of Spine Unit of Bordeaux University Hospital, Bordeaux, France

Pedicle Subtraction Osteotomies are efficient to treat rigid and severe kyphotic
deformities. They are also associated to mechanical complications and revision
surgeries make efficiency sometimes questionable.

To achieve a satisfying improvement, a careful patient selection and a proper
surgical planning are mandatory. Proximal Junctional Kyphosis (PJK) is one of the
most feared complication as it can lead to revision surgeries, extensive fusions and
even neurologic disorders. It generally occurs very early after surgical procedures
and reveals an inappropriate correction.

To correct Lumbar Lordosis (LL) with Pedicle Subtraction Osteotomy L3 and L4
osteotomies have widely been performed to obtain a proper L1-S1 lordosis. Setting
PI-LL was the most commonly used formula but that could not avoid every PJK.
More than the hypo or hyper correction, the lumbar lordosis distribution needs to
be respected to avoid PJK. Thus, L4 osteotomies have been accepted as the lumbar
lordosis apex is lower L3 than PSO. Roussouly, insisted on the importance of the
localization of the apex and describes a constant upper LL and a variable lower LL
depending on Pelvic Incidence importance.

L5 osteotomies have been popularized more recently. Initially they were
reserved for high grade spondylolisthesis but sometimes the maximum kyphosis
faces L5 vertebra and a L5 PSO is needed. It provides an apex facing L4-L5 disc
which is very close from the usual apex. It appears to be very adapted to restore
L4-S1 Lordosis and is associated with very few mechanical complications. In our
experience we do not report any PJK after L5 osteotomies. These promising
results need to be validated in bigger series but L5 PSO might be the answer to
PJK.
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Complications and solutions in complex spine surgery

Michael A. RAUSCHMANN

Department of Spine & Reconstructive Orthopaedic Surgery, Sana Clinic Offenbach,
Offenbach, Germany

Increasing complex surgery in combination with the demographic development,
treating patients with multi morbidity, lead to an increasing number of
complications. There are two problems, with always occur. One unsolved problem
is the occurrence of adjacent segment disease with loosening and cutting out of
screws in the last instrumented vertebra, producing proximal junctional kyphosis.
Furthermore perioperative infection is also a certain problem in complex spine
surgery. Other complications are bleeding, csf leakage and neurological deficit like
paresis or neuropathic symptoms, instrument failure. The invasiveness, which is
directly connected with length of surgery of a surgical procedure and blood loss,
leads to the occurrence of complications.

Recently, there are new solutions, to reduce complications, with smart solutions.
Some examples are patient blood management with tranexam acid, planning of
surgery, to reduce failures, due to biomechanical failures, navigation or using
templates to reduce misplacement of implants. Using cement augmentation and
new screw designs, help nowadays to reduce the number of implant failures.

The presentation will focus on the above mentioned issues.
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Mystery of Chiari malformation: Recent experiences

AR RS BEuA. SR BRSE HEROESE. &H O, BB BA
Izumi KOYANAGI
A i R AR 2 bE AR R

Department of Neurosurgery, Hokkaido Neurosurgical Memorial Hospital

[ZLOI]F 7 ) FRIBNE/MRO FEIPE ) EBERTH 0 . FRZEES GRS 5.
% O H %05, WAL HFHER I ST, 4l YE TR
L 72560 % 5347 L 720

[52]2014-20184F 12 Foili & 4T - 722681 & b 2 & L7z HPESHI. Zeh18M. 4F#n
1274F CTH %o SENIFHFMBITH 5. HFHALIEIL226] (84.6%) \Z&PEL 7o cine
MRITI. /MRRAEOHITIC X 2 REFEBE DA SNz FHFIERSLIREM %17 - 720
W FAl D200 E N TR, VNIV E I B % 47 > 720 TRFATBIC IR BRI %
L, 1HITSSY ¥ ¥ MEPH L7

[R5 2]2360 (885%) Tl & 2> DIEIRLFHEA R H I 7ze BT EHITHi/N L7225 261
THIEK L7z FFMBIR I % — @R, Mo TENIAR £ 34E T/ % &
72 L7

] RILIBIERIZ AR TH 5o L L. RO RR P mas 2 KI5 R %
KT X5, DMRFBHEOIBNIEEIRE & % b,

(Introduction) Chiari malformation type I (CMI) is the syndrome caused by
descent of the cerebellar tonsil. We reviewed our CMI cases to understand the
pathophysiology and surgical treatment.

(Materials) 26 cases undergoing surgery in our hospital (2014-2018) were reviewed.
Five of them were re-operated cases. Foramen magnum decompression (FMD) was
performed in all cases. For reoperation cases, femoral fascia was used.

(Results) 88.5% showed some improvement of symptoms. Syrinx was reduced
postoperatively, but recurred in 2 cases.
One of re-operated cases showed temporary
double vision.

(Conclusions]) FMD is effective for CMI.
Long history or arachnoiditis will reduce the
surgical effects.
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The course of the clinical symptoms after the
treatment of syringomyelia associated with Chiari |
malformation

P RN AN AN [E I RN 22 o N
Hiroki OHASHI
DR ARPERIRE AR, KRR T

Department of Neurosurgery, Jikei University School of Medicine

F7 YA X 2 HRAWAE L. AR O BB N~OIRED R & 2 > T,
KL ORI MEREDE L. BETHEEZEZOLNT WS, OO MRAERIE
NBRARD IR O IS X ZEIR & BRI X 2 B8 BB R E R E s
HboLhd, BEMICERSNE R, MBS EARO/NEFH CHRERICZ
LW old, HRICEHHINDPEON,Z L H A 7-0, EELGBEBEZ TV,
FTCETFMEHWM LW L DD, 22 THRBRICBVTT@EEH Y & L7z
JEIRDS, Miifh & D X ) IR T 5 S MRIF R & A b T L7z,

(RS SR]SOVH UV SBUR I I 2B TR W LINET 5% REREEICH L T3z
T 2SHENT 5 EWET HH00H 5P, RNEREAT 260 8D 70, A B T ®
fEd 2 EEIbs &5 2 & TRl MNSE, E TP Z2HIET D DTHEH, Lo
LOBRERPYELISLDDT, FHbVIEIUEBEBRZLVD DL L5 i
C7zvy,

Syringomyelia associated with Chiari I malformation occurs due to the block of the
CSF in foramen magnum, caused by the cerebellar tonsillar descent down to the
spinal canal. In this study, we examined how the patient's symptoms changed after
surgery, together with the MRI results. Valsalva maneuver headache improve
very well, but sensory impairment does not necessarily improve as the cavity
shrinks. Surgical treatment of syringomyelia is Pre op. POD 1Y

aimed at preventing progression, but I would like \ A Y

to discuss what kind of symptoms can be improved
and what kind of symptoms are poorly improved.
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Surgery of Chiari malformation

Yukoh OHARA
GRS 52 R 2 Ik el e A

Department of Neurosurgery, Juntendo University

[Hi9] % 7 ) AR A 2ERE K72 L) 2IEETH o AR RAFIITGE ISR
B9 FREZEIEC X B ERITYEE Lo AHEERZ 520 2 REBIE TAEIS & %
ZHNBH, B, BEOWNE, MR F 2RSS O FATEIS 2D Tl
BdHbo

[753:] 20104 DARE I Y B TR HE & AT o 722695 B 0 5 & MR & 1Y) Bl o i
ReasR, ZeeEsc, *7 ) S E%E. aiEz LKL 7.

CRRIEER, 220 S 1B Ll 2 <o AL YD BREE Il Bl B AR & O AE 1 58
DY, WEIERETIEHERIERD L h o,

(5] FAE ISR BBEALIRER (FMD) 23— Td 545, BEBULEDE, < HBHN
W) 2= a Y b WK 2T bRV ERIEZ WV LA T2 IREIC %
52 EER SN DN BRI 21T ) L BRBE A IHEA R 5 & v ) Wil b
by FMHECSHEwD D 5o

(] B B, RS O FHc 2 50 L, GERAsitBR L 7 F 38 pl. i
EPHEIE P 2 5T 5o

Chiari malformation causes various symptoms. The patient with symptomatic
Chiari malformation has surgical indication. But the surgical indication for the
patient with mild symptoms has yet to be reached. And there are major two
foramen magnum decompressions (FMD) styles, with dural plasty or with
outtermembranectomy. The demerit of FMD with dural plasty is CSF trouble
but the one of FMD with outtermembranectomy is the potential of incomplete
decompression or reccurence. In this
paper the surgical technique of dural
management and complication cases
will be reported.
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Surgery for syringomyelia associated with Chiari type
1 malformation -A critical review-

ADRH R, GEIE MEN. =0l 9. R JE]. WG R
Motoo KUBOTA

R FHER SR

Department of Spinal Surgery, Kameda Medical Center

(B X R) 7V DREF A ) B RE22RRE1396 2 x4 & L T BliE 217 -
72

[R5 - 22D BORTEIR - BN R RE - BB CRAE L. /ANEFIL I o5
fili T AFE R EN Tz FHEFERE, RURHHITNZISEETH S, MEEL
B TEFRPLETH 5. 2) BRIEHP : DR T2 B2 SHES YR 21T 96
SHIR K A A ) C 22 /NDSIRIE S B0 CAA<I30DE BT I THE S A W HES U ER 2 47
I 3) BN ANREI9B. B BI3HI T 22T B AR R SRR S iz, NEBI o
W AR IO, M IMII2ETH - 720 BIDRE LEETH 5, 4) PG
HiE EAHE RLHIREREALBNL 2o BET U260, FFA2060, F5 220012380 72,
AVFIZ X /B % 1#012, C2HEFE 2 161258 72, 5) R P#% © IR D
PRI BT b0 MFHEIRASFIALEE ~ T, JWEE - /NIRREIRIA~98%. IR R
86%. MLBFEEE88~92%. HHAMFEREIRII~96%, HIZEHEIS% THh - 72,

We assessed clinical features in the 136 patients with CM. 109 were treated
surgically and the other 27 were observed conservatively. 1) Scoliosis was
common in the child group, whereas numbness and motor weakness were usual
in the adult group. 2) Nine of pediatric patients showed spontaneous resolution
of syringomyelia. They were diagnosed as having syringomyelia at the age
of 7.2 years, and the syringes disappeared at the age of 12.1 years. 3) Scoliosis
was improved after FMD in 23%, and remained stable in other 68%. FMD may
not always improve scoliosis, but prevents its

progression.
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RZRkiit & KL ERFLRIE T D LLER TR T
Comparative analysis of expansive cranioplasty and
foramen magnum decompression for syringomyelia
associated with adult Chiari type | malformation
PUIE BRORER L LR . K AR W B
Kentaro NAITO
VKRBTSR R PR WIERE AL, KRB R A e v 7 — RS
Department of Neurosurgery, Osaka City University Graduate School of Medicine
___________________________________________________________________________________________|
(BB 7 ) G RIRNC & 2 FRE22 0126 LTy MR Ol L 7 (R B & w5
K I i #F (Expansive cranioplasty: EC) & K # 88 4L 38 & #ff (Foramen magnum
decompression: FMD) % H##ist L7z,
[k B2 % 0 9 N (155 B ) F 7 ) HIR39B & Jext R & L7ze il
EEC (1081), %MIEFMD (2961) %@ L. a0 o ke ik & Bt rmes %
Fihti L 720
[ SR A0 5T 00 & O R IR EE CUE, i CH BT & (o MRYEROIERIZB W
Th, MFCTHESRR L, FICIMEROUEVEE TH 572, Lo L, BER
EIZoWTIE, BETIED2PHET HHIICH o 720 WHREHIETIE. 3561 (90%)
THBZROH/S - K% ROz FMDEEOIBIOAFFMZZ L, /MiRkIL %2
BML 7z,
[(ZR]HEARMITIZFMD T R 74 TS RoWIRECT & 225, ECH 5\ I3/ RARBES
PEE LWRERN AT S EE 2 5N b, FMDIE#IL % IS T 2 LE D 5
Libhiz,

(Objective) Retrospective surgical analysis of adult CM-I was undertaken in this
study.

(Methods] This study included 39 adult patients who underwent surgery of EC (10
cases) or FMD (29 cases) in our institute.
(Results) Neurological analysis suggested the
satisfactory or acceptable improvement in both
groups. Radiological analysis indicated that 35
cases (90%) showed the satisfactory resolution of
syringomyelia. One case after FMD needed the
second surgery of tonsillectomy.

(Conclusion] Although FMD can be well applied,
EC or tonsillectomy may be still required to the
limited cases. The true indication of FMD needs
to be clarified.
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$3-6 Chiari IB¢5#; (CIM) - BEEZRE (SM) Z 4 S B RIZEDEE
Treatment of scoliosis with Chiari | malformation and
syringomyelia

P U R R, NE k. HEPN seE. B SE. AT .
Py —F

Toshiki SAITO

LYk BIBAEL - Rty —

Dept. of Orthop. & Spine Surg., Meijo Hospital

[H 9] CIM & SM#% £ 5 BIBHE D iH L T3 2 2 &

D% & 1 05 <200, 24E DL R Blge L 2 725 px70 B (B 118, Zik52)
Y. PBERIORATS THT. HBAMEITHAL 72,

(#5592 <107% 132561 T, 56112 Holo-cord® SMIZ TR FMD % fifro LA L. 4
BT 105 LR\ G IR 2T (SF) 222 L 7z. 2060 Ti12610 (60%) ASSM H i/
(). LA L. 4 TL0MLIREICSF2 3 L 720 8110 % T2 H &M/ () T4z
W2 EAL Y85 H 9 CFEMD % fifT. £MZE<35° D36 CSF# H#T X 72, MZ=10m%
134561 0 . 32BNIHZ R E =45°Th ) SFEFE L 720 <45° D 1361H 1145113 5 &Y
T 5BIIFMD % JifTo <35°@4%ITIESF (-) . FMD () 641/ 48113 #E4T LSFIZE - 720
[R5REISM & 75 & OBIFRTIZ, <10/ 1ZSM O E ki C & I HE & RAEH0
BRI RETH Do 210 TSMANEFE L TV 281, R TR CIEMIZE A
<35°TFMD %479 Z & THIBEAL PR O W REMAVRIE S 7z,

70 scoliosis patients with a minimum 2-year follow up under 20 years old were
included. All subjects showed CIM with SM. At the age < 10y.0., SM disappeared
or improved in 60% (12/20), thus, early FMD was insignificant under 10 y.o. If
SM was unchanged after 10 y.o., we might control the progression of scoliosis by
performing FMD under 35 degree curve.

| Chiari type |+Syringomyelia |

Age<10

| Holo cord type | | Holo cord T#ELY |
BN/ NERRF

FEHIFMD

| BEGLEE7O0— ERME
| BIBREIEOIHFMDE E

1 (R EH# TH-Cobb<3s® )
:-45" =Cobb FMD->Spinal Fusion

EESEIND)

g 1. BRI A0—
| am ! 1+ Cobb225" TERME
=== e TS0 BT

1

Spinal Fusion
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Treatment strategy for skeletal metastasis using new
Katagiri score

Fofil A R SR, AUE R, B8R BN, S
Hirohisa KATAGIRI

ERRIEL B ASA € 7 —  BIEHEL

Division of Orthopedic Oncology, Shizuoka Cancer Center Hospital

HabERE ORIV, BEOTHTU Y AT AIEFIEFA L7,
[77:]2005 — 084F 12 58 2L L 72 i 808B1IC D W TR X 12 B8 L PHRMA 21T -
7oo MPRATT LB L OML2EB I 3 5 B2k & v ) &2 BUD AN BB
WCTPRBRRTZRD, MalFWEAZMKLTAITY) ¥ 7Y AT A &2ER L7,
(R E B, NIEERRS, MMR AT R, Performance Status. 1LZZEEIE, %5
HFiE, OHHPEELRFHRNTTH o720 6BHHIZOWTHEEZ B L DAFN
MOEGFERERD DL L, GFPED0-3H TR UEAGFEENIIN% TH D —F, 7-104
TRVEAGFED6 %W E R h o 72,

(%5235 L O] At E2%0 - 3 OIEBNI2E L FAELET B W R Vo EiiR o
BEe, FINFCTHIEWAEOD 2 FHEILE L, 7- 108 TIIREND %  H
M AENHTEDE—RINTH 5. 4- 6T DOFEBNIERLMORE % Z[E L CTcase
by casellXF T B LENDH b,

(Purpose) To update a previous scoring system by introducing a new factor.
(Methods] Between 2005 and 2008, we treated 808 patients. A multivariate
analysis was conducted.

(Results) We identified six significant factors, namely, the primary lesion,
visceral metastases, abnormal laboratory data, poor performance status, previous
chemotherapy, and multiple

skeletal metastases. With a 11 ) -
Prognostic score 0 to 3 (n =105)
prognostic score of 7-10, 1
year survival rate was 6%. In ol i
contrast, with a prognostic }é 6 L
score of 0-3, it was 91%. s Prognostic score 4 to 6 (n = 352)
(Conclusion) This system can § 4 K
predict the survival rates more 5 i
accurately than the previous ' Prognostic score 7 to 10 (n=351)
system and is useful for 0 -
selecting an optimal treatment. 0 é 1'1 6 8 1l0 1I2 114 116 118 210 2|2 2'4

Time (months)
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Prognostic scoring system and surgical strategies for
metastatic spinal tumor

Jianru XTAO. Wei XU, Xinghai YANG, Jian ZHAO. Tielong LIU,
Haifeng WEI

Department of Orthopedic Oncology, Changzheng Hospital,
Second Military Medical University, Shanghai, China

(Purpose) Spinal metastasis is commonly seen in advanced non-small cell lung cancer (NSCLC),
always brings poor survival prognosis. We aimed to develop a nomogram for predicting
survival of patients with NSCLC spinal metastasis and compare its accuracy with the existing
survival models for spinal metastasis.

(Methods) A total of 376 patients with NSCLC spinal metastasis admitted to our institution
from January 2010 to October 2016 were enrolled. They were randomly assigned, in a 3:1 ratio,
to the training (n=282) and validation cohort (n=94). We identified and integrated significant
prognostic factors and built a nomogram for survival prediction. The nomogram was subjected
to bootstrap internal validation and to external validation. The discrimination was measured by
concordance index (C-index). Predictive accuracy was compared with three existing models by
the receiver operating characteristic curve (ROC) and area under ROC (AUROC) in both of the
training cohort and the validation cohort.

(Results) Six independent prognostic factors including
the gender (p=0.006), visceral metastases (p=0.001),
number of metastases in the vertebral body (p=0.004),
Frankel score (p=0.001), D-dimer (p=0.014) and
sensitive EGFR mutation (p<0.001), were identified
and entered into the nomogram. The calibration
curves for probability of 3-, 6-, 12-, 24- and 36-month
overall survival (OS) showed good agreement between
predictive risk and actual risk. The C-index of the
nomogram was 0.708 (95% CI, 0.639-0.777) in training
cohort and 0.683 (95% CI, 0.556-0.810) in validation
cohort. Model comparison showed that this nomogram

has better predictive accuracy than Tomita score,
Tokuhashi score and Bauer score (p<0.05 in training
cohort).

(Conclusion) We established and validated a
nomogram that could be applied to survival prediction
for patients with spinal metastases from NSCLC. It
can help clinicians in decision making and giving
individualized suggestions on applicable management.
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Surgery combined with intraoperative radiotherapy
or stereotactic body radiation therapy for metastatic
spinal tumor

BEAE SSmA. DN B2, RH SPAL. RN IERR. KRR AN, TG F
e R

Takahiro HOZUMI

BA - BYiE Yy —  BEANEE  BIBAVEE

Orthopedic Department,

Cancer and Infection Center Metropolitan Komagome Hospital
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[ B ]t o B SR 1 BRI B T R T 2 B (SR P RSS9 2 /5 T %o
EN RGNS S 6 U P IET9 2 75 CTo 575, i L FHiAH L Tw a6
3 S CONES & FRliz 08T 2 T 2179 o BETRHRPIERES & 2 I3
PR OEFHEBNL, WE TORGHEH TIRPTHEAEE L v AR A D )R i
HEZRH T2 ETH 2,

(5 B S MR TP 55\ o U Tl R 2 14961, % 7= UMb s D FE 31 L T
e RS 2 22661, € A HGY 2 208101247 o 7c O THRAAMISRIT IR 2 A L 72,
(Rl 2 148 H O BRIR L/ W15 L O R BRI BT § 2 A T 5310/25% . %
NEHEGS°13/21 % T MHRHITEIE S 5%6/14% 72 - 72,

(e ] S R e £ D FEFE BN I T ARG BN IE T & 2w o CRFTHENIRETS 5o
F 72O MR PUPE RS (2305 2 T +HBh O B R R A A ERI326% L i S hTh
D RPEZRAIHIEICENHETH S,

For radio-resistant metastatic spinal tumors, the rate of local recurrence of the lesion
after treatment with surgery combined with intraoperative radiotherapy (IORT) was
6% at 1 year postoperatively. These recurrence rates were significantly lower than
those following surgery plus traditional radiotherapy,which were reported to be over
24% at 1 years after radiotherapy.

For recurrent metastatic spinal tumors
following traditional radiotherapy, the
re-recurrence rates 1 year after surgery
with IORT or stereotactic body radiation
therapy (SBRT) were 10% and 13%,
respectively.

Surgery with IORT or SBRT may be
effective for local control of metastatic
spinal tumors.
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Carbon ion radiotherapy for spinal metastases of
renal cell and thyroid cancers

I tLr

Reiko IMAI
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QST_NIRS hospital,

National Institutes for Quantum and Radiological Science and Technology

[ BRG] BRI (B S BTMEE ©°d 0 BRI P B C & 2 o THERER 12
X3 ARG E LTRGBS ZE E Lvs L L. SIS BR IR SR, £
MR TR RERI C L REN R X W2 OIEBIRE OB L L CEllo Wk & 72 595
BlbH 5o YIERIEFEISENAZ B REEDT DN 2 SRR RPN LETH L, 2
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¥4 2,

Eighteen patients of renal cell and thyroid cancers having spinal metastases
treated with carbon ion radiotherapy were analyzed. Five-years local control
and overall survival rates were 89% and 72%, respectively. Grade 3-4 toxicity
was not observed. Carbon ion radiotherapy could be an option as a treatment for
spinal metastases of these cancers, however it is not covered by Japanese public

msurance. Spinal metastases of RCC and thyroid cancers treated w ith CIRT
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Surgical outcome of spine surgery for spinal
metastasis

fagy B R BB BRSO s s i

PEE REKER ', HH HA

Kenichiro KAKUTANI

YRR KRR BOIBAMEE CHA KRR U ERREINI

Department of Orthopaedic Surgery, Kobe University Graduate School of Medicine

e Tl B E M O Cancer Board (CB) % 20134 & 1) G%iE L £ MY A AL
ATV D EBEEFHEEERIEM 122416 LT, BB HMCB TR L MG L&H
MERIC & 2 BB WS T DN, HRARICE L CEERMIT L2 2 A, Fik
BT BT Cld. BHETA L ALAREDISGER T & L ChlE Sz, JEEMEEHE
BRI L THHETM 2479 2 & T, PS. ADLDEE L 724, Lk it
T CELEMDPEFTNEGTHRUBRICEN > 72b0EEZ LN, —FT. BT
M DOWFEA BB TS B0 705 L EDFER TIX67 H LLINICTEAL S 2 EM A%
Motze F720 PN L TN T T 26 FFAE L T iz, THEER I
LCy HMEFM 2 RmBICID A, BRIF2FMEEEZR TV S LKL T A5,
WA RIER S 5% Do T2 HUNHERRL B ISMEORER E2MBRILHY & e
5 BEHARBIREARRICB W TRIERBEONAT B ABETEL T, AV VRV
ATIRZDOROZHY 720

Symptomatic spinal metastasis (SSM) is characterized by severe back pain and
neurological deficits and generally has a poor prognosis. In total, 122 patients
with SSM were enrolled and received the multidisciplinary treatment for spinal
metastasis. The multivariate analysis revealed spine surgery and chemotherapy
as the significant prognostic factor.

Spine surgery significantly prolongs e 100
their prognosis by upregulation
of PS and ADL. However, even if 80 7l
multidisciplinary treatment, some = Uonseivative Group
patients die before our preoperative 3
prediction. =
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Progress of total en bloc spondylectomy for spinal
metastasis

EEE ]
Hideki MURAKAMI

LR RY: BIBAE
Department of Orthopaedic Surgery, Nagoya City University

T 5% M AT L HE D AT AN T 2 BRINYIBR I T 50 4 13 2 OFARIZH
BEMZ T, IrLwEGEHEE MM 2B L2, CoFLwFkcid, —eL
TYIBR U 7255 B % 2005 1 — 196°C OWIREE S CHih Ly SHURG L U 72 I 355 5 #k
FE/NE LW TeageMNIZ/ty F ¥ 7 L, EDcagex MRS A LHEMR 2 L
TWwWbe, Thbb, YWHLAEEFHETZB8ME L LTHANLTYS, 3B5A
BHHEIZ L > THAMIIIEEIIIRT 50 COFMOREIEIOH 5. 1) I KOFIMH
BREELEEL Lo, HILESD R <, PR 2 <, M oRE ks
BWZETHD, 2) BEPOTHERENTELRVWEATH, To42BHEE»ES
NHZETHD, 3) SHITLZ=—7 AT E LT, BEAGERIZEIC X D BOA
REMRAFRFCTE D 2 LT ON D, TOH LVFMIE, HHEGREH O Rl
B L FRHCES OB ASRIEREDNWRE L 7 5 720, BB EHEESGEEO LM T
EEPMFFTE 5,

We present a novel reconstruction technique using frozen tumor-bearing vertebrae
in total en bloc spondylectomy for spinal metastasis. Instead of harvesting
autograft from the iliac crest, the resected lamina and vertebral body from TES
are frozen in liquid nitrogen and used as grafted bone. Tumor cells are totally
killed by being placed into liquid nitrogen for 20 minutes. TES using frozen
autograft affords several benefits: 1) no pain at the bone harvest site, shortening
of operation time, and decrease of blood loss; 2) obtainment of sufficient amount of
grafted bone easily and cheaply; and 2) additional antitumor immune response.
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L3/4 sublaminar taping can prevent adjacent
segmental diseases in L4/5/S1 posterior interbody
fusion
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Spine and Spinal Cord Center, Niigata Central Hospital
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The present study was to evaluate the effectiveness of different methods of posterior
fixation to prevent proximal adjacent segmental disease (ASD) for the degenerative lumbar
spine. We performed sublaminar taping stabilization at proximal adjacent segment to
preventing ASD. The purpose of study was to examine the effectiveness of sublaminar
taping stabilization. 63 patients underwent stand-alone L4/5-L5/S1 interbody fusion and 34
patients underwent L4/5-L5/S1 interbody fusion with L3/4 sublaminar taping stabilization.
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Surgical treatment of using expandable cage of
lordotic type
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We report cases of using lordotic type expandable cage for correction of
degenerative lumber kypho-scoliosis, P-ACR for extending ALL from the
posterior side to acquire lumber lordosis, correction of lumber kypho-scoliosis
due to vertebral deformation, acquisition of lumber lordosis after slip correction