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Lumbar Discectomy
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There are many controversial points during operation of microscopic lumbar discectomy,

Skin incision — mildine vs paramedian

Fascia incision — midline vs paramedian to preserve interspinous ligament

Muscle dissection— periosteal dissection or muscle splitting

Retractor — Taylor vs self—retractor vs tubular retractor,

Microscopic view vs microendoscopic vs endoscopic view,

Laminectomy — degree of upper and lateral laminectomy limit,

Medial facetectomy— none vs partial medial joint resection less than 1/3 of total facet,
Opening of yellow ligament — knife or curret

Removal of yellow ligament — partially or totally or retraction

Foraminotomy — no vs partially,

Lateral recess decompression — no vs yes

Protect dural injury—cottonoid vs dural retraction

Confirmed Root — through lateral dural margin or pedicle medial margin,

Degree of root retraction

Annular incision or annulectomy(round or rectangular shape)

Discectomy — only sequestrectomy or removal of large amount of central nucleus

The amount of removed disc materials,

Removal of inferior migrated disc materials — through axillary route or shoulder route,
Removal of centrally severe protruded disc materials, — unilateral vs bilateral approach.,

Confirmed removal of migrated disc materials

KSNS
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Endplate removal — no vs yes(in recurred case)

Bony spur removal below root — no vs yes

Prevent recurrent herniation of disc— removal of central nucleus vs annular repair

Control epidural bleeding — bipolar coagulation vs Gelfoam vs thrombin vs compression with cottonoids,
Use of anti—adhesive materials — no vs liquid form vs sheet foam

Insertion of hemobag — yes vs no

Prevention of CSF leak,—Gelfoam.,
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Posterior decompression and fixation for
thoracolumbar burst fracture

Study Design: Retrospective review

Objective: To investigate the surgical results of percutaneous pedicle screw fixation (PPSF) after spinal
canal decompression via a small laminotomy for the treatment of thoracolumbar burst fractures (TLBFs)
with neurological deficits,

Summary of Background Data: Utilization of a posterior approach to the spine for placement of pedicle
screws for fixation has become a popular treatment of TLBFs, PPSF systems have increasingly been
used, but not explored in combination with open decompression for TLBFs with neurological injury,
Method: Eighteen patients underwent PPSF after spinal canal decompression via small laminectomies
between April 2009 and April 2015, Inclusion criteria consisted of a single—level, closed, thoracolumbar
burst fracture and neurological symptoms, Patients with multiple or pathological fractures, or
polytrauma were excluded. Preoperative thoracolumbar injury classification score (TLICS) and load
sharing classification (LSC) were assessed by reviewing charts and images.

Decompression was performed via a small laminotomy, followed by PPSF, including at the level of the
fractured vertebra. Cobb angle, vertebral wedge angle, and vertebral body index were each obtained
from lateral radiographs before and after surgery, and at last follow—up. Neurological assessment was
made using the Frankel grading system.,

Results: The average follow—up period was 13.5 months (range 1 to 42 months). The average TLICS and
LSC scores were 6,00 = 1.28 and 6.67 + 1.19 points, respectively, The average Cobb angle was 16.46° +
7.07°, and significantly decreased to 6.62° = 6.04° postoperatively (p < 0.001). Average Cobb angle at
last follow—up increased slightly to 8.85° = 6.87°, but this was not significant (p = 0.085). The average
vertebral wedge angle was 20.96° + 6.28° , and decreased significantly to 12.21° + 6.04° postoperatively
(p <0.001). The vertebral body index significantly decreased from 0.57 + 0.12 to a postoperative value

1
KSNS




2016 LHPHAMZ=AMZOLO| SH o=l

of 0.78 £ 0.10 (p <0.001). Clinically, no patient deteriorated subsequent to surgery.

Conclusion: Percutaneous pedicle screw fixation after spinal canal decompression via small laminotomy
provides significant kyphotic correction and improved neurological outcome while offering decreased
surgical morbidity, This may be applied as an effective primary surgery in select patients with TLBFs
with neurologic symptoms.

Key words: percutaneous pedicle screw fixation, thoracolumbar burst fracture, spinal canal decompression,

Level of Evidence: 4

12
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Repair of inaccessible ventral dural defect
in thoracic spine
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The best method for repairing dural tears is primary dural sutures, However, primary suturing
can be difficult when large dural defects occur on the inaccessible ventral sides, In such cases, other
operative techniques, including artificial dural grafts and fat grafts, have been recommended, However,
if these methods fail, other management options are required, The purpose of this report is to present
a double—layer (intradural and extradural patch) duraplasty for inaccessible large ventral dural defects,
Description of a modified intradural patch technique for single—patient. Single—patient with intractable
cerebrospinal fluid(CSF) leakage after decompressive surgery for thoracic ossification of posterior
longitudinal ligament(OPLL), Magnetic resonance imaging(MRI) and manual motor examination was
performed for assessment of surgical outcome, We examined a 47—year—old woman after decompression
for thoracic OPLL was performed in another hospital, On postoperative day 7, she complained of
weakness in both legs, Postoperative MRI showed CSF collection with cord compression, In the operative
field, we found 2 large dural defects on the ventral dura mater, We performed a conventional fat graft
with fibrin glue, However, the patient exhibited neurologic deterioration, and a postoperative MRI
again showed CSF collection, We performed dorsal midline durotomy and inserted a intradural and
extradural patch, She immediately experienced diminishing back pain postoperatively, Her pain and
motor power improved markedly, Postoperative MRIs performed at 2 and 16 months showed no spinal
cord compression or CSF leakage, Although we do not recommend this technique for all dural repairs,
double—layer duraplasty may be useful for repairing large inaccessible dural tears in cases of persistent

CSF leakage refractory to conventional management,
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Congenital dermal sinus
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Spinal dorsal dermal sinus tract (DST) is a rare congenital dysraphism that occurs in approximately
one in every 2500 live births, It includes a tract lined by epithelium, which traverse for a variable depth
into the underlying structures and in many instances, terminate within the thecal sac., The presumed
etiology relates to a focal failure of disjunction resulting in a persistent adhesion between the neural
and cutaneous ectoderm, Clinical and radiological features can appear innocuous, leading to delayed
diagnosis and failure to appreciate the implications or extent of the abnormality, If it is left untreated,
complications can include meningitis, spinal abscess, and inclusion cyst formation, An 11—month—old
female presented with high fever and neck rigidity. Magnetic resonance imaging of spine revealed a
congenital dermal sinus tract at the sacrum, After treatment for meningitis, the child was operated
with removal of sinus tract. Today, I would like to present intraoperative video image of this child with

review of literature about DST.
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The utility of intraoperative (neurophysiological)
monitoring for surgery of spinal cord tumor

g8
NE

Background: Even though neuro—imaging and microsurgical techniques have been developing, surgery
for spinal cord tumor remains a challenging task. The purpose of intraoperative monitoring is in
keeping with the goal of maximizing tumor resection and minimizing neurological morbidity, For many
years, somatosensory evoked potentials (SEPs) and motor evoked potentials (MEPs) were monitored in
spinal cord tumor surgery.

Purpose: To introduce three intraoperative monitoring techniques in surgery for spinal cord tumor with
video,

Methods: We operated on spinal cord tumors with SEPs, MEPs and D—wave technique. Furthermore we
introduced how to find the midline of spinal cord in myelotomy,

Result: In first case, we operated on intramedullary tumor in level of C 6—7 with combined intraoperative
monitoring — SEPs and MEPs, We achieved the complete tumor resection without critical neurologic
deficits by intraoperative monitoring

In second case, we operated on intradural and extramedullary tumor in level of T 9—10 with SEPs,
MEPs and D wave technique, When we tried to remove the tumor, MEPs decreased significantly, But
SEPs and D wave did not decreased, So we achieved the complete tumor resection, After operation, we
confirmed that there were not any critical neurologic deficits even though MEPs did not recovery.,

In third case, we operated on intramedullary tumor in cervical spine, When we did myelotomy, we found
the exact midline by intraoperative nerve stimulator, We also achieved the complete tumor resection
without critical neurologic deficits.

Conclusion: Combining MEPs and D— wave monitoring, when available, is the essential technique for
spinal cord tumor surgery because it supports a more aggressive surgery in the attempt to achieve a

complete tumor removal,
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Information graphics or infographics are graphic visual representations of information, data or
knowledge intended to present information quickly and clearly, They can improve cognition by utilizing
graphics to enhance the human visual system’s ability to see patterns and trends, Similar pursuits are
information visualization, data visualization, statistical graphics, information design, or information
architecture, Infographics have evolved in recent years to be for mass communication, and thus are
designed with fewer assumptions about the reader’s knowledge base than other types of visualizations,

Infographics have been around for many years and recently the increase of a number of easy—to—use,
free tools have made the creation of infographics available to a large segment of the population. Social
media sites have also allowed for individual infographics to be spread among many people around the
world, Infographics are widely used in this age. In newspapers, infographics are commonly used to show
the weather, as well as maps, site plans, and graphs for summaries of data. Some books are almost
entirely made up of information graphics., Modern maps also use infographic techniques to integrate a
variety of information, such as the conceptual layout of the transit network, transfer points, and local
landmarks,

Graphical displays were defined as following: 1., Graphical displays should show the data; induce the
viewer to think about the substance rather than about methodology, graphic design, the technology
of graphic production, or something else; avoid distorting what the data have to say, present many
numbers in a small space; make large data sets coherent, encourage the eye to compare different pieces
of data; reveal the data at several levels of detail, from a broad overview to the fine structure; serve a
reasonably clear purpose: description, exploration, tabulation, or decoration; and, be closely integrated
with the statistical and verbal descriptions of a data set. Graphics reveal data. Indeed, graphics can be

more precise and revealing than conventional statistical computations,

34
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Data visualizations are often used in infographics and may make up the entire infographic, There are
many types of visualizations that can be used to represent the same set of data, Therefore, it is crucial
to identify the appropriate visualization for the data set and infographic by taking into consideration
graphical features such as position, size, shape, and color, There are primarily five types of visualization

categories: time—series data, statistical distributions, maps, hierarchies, and networking,.

1. Time—series

Time—series data is one of the most common forms of data visualization. It documents sets of values
over time, Index charts are ideal to use when raw values are less important than relative changes. It is
an interactive line chart that shows percentage changes for a collection of time—series data based on a
selected index point. Stacked graphs are area charts that are stacked on top of each other, and depict
aggregate patterns. They allow viewers to see overall patterns and individual patterns. But, they do not
support negative numbers and make it difficult to accurately interpret trends. An alternative to stacked
graphs is small multiples, Instead of stacking each area chart, each series is individually shown so the
overall trends of each sector are more easily interpreted., Horizon graphs are a space efficient method

to increase the data density of a time—series while preserving resolution,

2. Statistical

Statistical distributions reveal trends based on how numbers are distributed. Common examples
include histograms and box—and-—whisker plots, which convey statistical features such as mean,
median, and outliers, In addition to these common infographics, alternatives include stem—and—Ileaf
plots, Q—Q plots, scatter plot matrices (SPLOM) and parallel coordinates. For assessing a collection of
numbers and focusing on frequency distribution, stem—and—Ileaf plots can be helpful. The numbers are
binned based on the first significant digit, and within each stack binned again based on the second
significant digit. On the other hand, Q—Q plots compare two probability distributions by graphing
quantiles against each other, This allows the viewer to see if the plot values are similar and if the two
are linearly related. SPLOM is a technique that represents the relationships among multiple variables,
It uses multiple scatter plots to represent a pairwise relation among variables, Another statistical
distribution approach to visualize multivariate data is parallel coordinates, Rather than graphing every
pair of variables in two dimensions, the data is repeatedly plotted on a parallel axis and corresponding
points are then connected with a line, The advantage of parallel coordinates is that they are relatively

compact, allowing many variables to be shown simultaneously,

35
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3. Maps
Maps are a natural way to represent geographical data. Time and space can be depicted through the

use of flow maps.

4, Hierarchies

Many data sets, such as spatial entities of countries or common structures for governments, can
be organized into natural hierarchies (ZA1Z2 &%), Node—link diagrams, adjacency diagrams, and
enclosure diagrams are all types of infographics that effectively communicate hierarchical data, Node—
link diagrams are a popular method due to the tidy and space—efficient results, A node—link diagram is
similar to a tree, where each node branches off into multiple sub—sections, An alternative is adjacency

diagrams, which is a space—filling variant of the node—link diagram.

0. Networks

Network visualization explores relationships, such as friendships and cliques, Three common types
are force—directed layout, arc diagrams, and matrix view, Force—directed layouts are a common and
intuitive approach to network layout. In this system, nodes are similar to charged particles, which repel
each other, Links are used to pull related nodes together, Arc diagrams are one—dimensional layouts
of nodes with circular arcs linking each node, Mathematicians and computer scientists more often use
matrix views. Each value has an (x,y) value in the matrix that corresponds to a node. By using color
and saturation instead of text, values associated with the links can be perceived rapidly.

While all of these visualizations can be effectively used on their own, many modern infographics
combine multiple types into one graphic, along with other features, such as illustrations and text.
Some modern infographics do not even contain data visualization, and instead are simply a colorful and
succinct ways to present knowledge, Fifty—three percent of the 30 most—viewed infographics on the
infographic sharing site visually did not contain actual data,

Infographics can be created by hand using simple everyday tools such as graph paper, pencils, markers,
and rulers, However, today they are more often created using computer software, which is often both
faster and easier, They can be created with general illustration software, such as Adobe Illustrator or
the open—source Inkscape. There are also a number of specialized websites and tools like Visually or

infogr. am that can be used to construct infographics.
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Lumbar instability in an osteoporotic patient with
previous long cervicothoracic fusion
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Plan My plan) staged P-A fusion

L 22 0lR
* Level : {C|7tX| 0™

» Anterior+Posterior

POD 14¢
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Salvage plan

1. o level}X| HEE ?
2. Anterior or Posterior ?

POD 671 &
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Multiple Osteoporotic Compression Fx

Multiple Osteoporotic Compression Fx & [

F/79 Multiple Osteoporotic Compression Fx. T12
VP state

BMD

AP Spine Bone Density

Ref :L1-L4
BMD (g/cm2) elerence YA T-Score
1.35

0,39 -
20 30 40 50 60 0 80 90 100
Age (years)

3
BMD Young-Adult’ Age-Matched

Region (areme) ® T-Bcore (B Z-Beors
8] 0.760 72 25 105 03
L2 0485 43 53 62  -25
L3 0324 29 -68 o -38
u 03n B\ -62 a7 -
Li-L4 0451 4 55 58 -27

F/78 PTK
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Old Age Spinal Deformity Focus Issue

* ill-defined concept

+ Deformity in the old age spine
- Significant impact on health-related quality of life
- Variability in the clinical presentation &
in strategies for surgical care
- Reconstructive surgery is challenging

+ Surgicalstrategies
- Broad spectrum of approachs & options
- decision-making on the choice of levels for surgery

Challenging Conditions in Adult (Old Age)
Deformity

¢ Old age
+ Combined medical condition
+ Longfusion level
— Perioperative morbidity 1

¢ Poorfixation d/t osteoporosis
* Progression after operation
¢ Post-op back pain
— Skepticism on surgical Tx of Adult deformity

Principles in Old Age Deformity Correction

* More multiple sites fixations
- distribution of stress

+ Lesser degree of deformity correction
- excessive corrective force at bone-metal

- increase pull-out stregth

* Never stop at inflexion point, apex
- ‘topping-off’ phenomenon (up to 22%)

* Pre & post-operative medical management

Goals of Surgery in Old Age Deformity

— Relief of Sx. & Prevention of progression
(pain, neurology, and balance)

— Correction of deformed curve ?

— Restoring sagittal & global balance ??

Considering in Preoperative planning

* Identify apical & neutral vertebrae
(physiologic & pathological)

*  Deformity evaluation

- clinical presentation

-whole spine AP & Lat. (36 inch casette / position)
* Levelselection

-where to start, where to stop? & Don’t stop at apex
*  How much correction?
¢ Consider coronal & sagittal balance

(segmental & global)

*  Pre-post.Op medical conditions
« Surgeon’s perception and skills 2?

Considering in Preoperative planning

Approach
-Ant.?
-Post.?
- Ant. + Post.? ( AOP or POACOP)

Osteotomy ??
- Poly-segmental wedge osteotomy ( Ponte Osteotomy)
- Smith-Peterson osteotomy (SPO)
- Pedicle subtraction osteotomy (PSO)
- Vertebral column resection (VCR)
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Multiple Osteoporotic Compression Fx & [ &

Neutral alignment :

Biomechanics in Bipedalism

l

B

JOuuL

porotic Compression Fractures. PA: Lippincott; 2003:35-50

axis of C2,
in front of T7,
behind L3,
across S2
Jackon KPeal; Spine 194 - Increase in physiologic load
- Increase in moment arm
— Weakening of posterior elements
— Weakening of anterior elements
Correction Mechanism
«——(C-
do eyl Gravity
Gravity line line
1
1 ! >-J e
19% P ‘
Comp.
Force B 40%
Paraspinal
>10°| extensor
&‘ M. Force

Keller TS, Kosmopoulos V, Licbschner MA. Modeling of bone damage and
fracture in osteoporosis. In: Szpalski M, Gunzburg R, eds. Vertebral Osteo-

F/79 PTK (L1 Gr IV Osteotomy :
Modified Closing and Opening) T8 — L4 + Hook
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Kummell' s disease of L5 & &

Kummell’s disease of L5

o
02
oL 0%
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Kummell' s disease of L5 & &

L BT AN ?

c Xl2e2?

» 14/07/30 : Biopsy

* Report :

The biopsy shows fragments of bone and
hematopoietic cells
No malignant cells are identified

- g AEe?
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2014-09-17

2014-11-24
14/10/31: SRIQIO OK. 3o
€

i4/11/28: left leg pain, right buttoclgpain, mild to
‘moderate LBP
2015-04-01 _° .

2015-05-27

+ 15/06/11 :
Persist Sx,
LBP and left
leg pain,
buttock pain

2015-06-04

2015-06-03

,....—.

I Persist Sa"l:aP and Iﬂt leg pain,

y

2015-06-03

o 20154
] th_r&*.$ﬂ%214!rni

b W'Iﬂﬁ‘-ml A -%**
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Kummell' s disease of L5 & &

2015-07-30 " 2015-08+05 2015:08-10 20150825
G ;

J

2015—1%@2 )
15/11/103 BHtE 15/12/24:
> e

(12/18) ¢
LI 223
L7t %]
ofzfel oo
H2E 29
7} of=Ch M
0= 27|
St Back
pain VAS 1
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16/01/21: BYHES SI0iHD ¥ YHo| 282 Fo| of3l2 22|

SlH & L20| & X2|C} Back pai
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<
B>
(7]
o

B %

A

pig '; 2016-01749
'y

Sf'

ofxl= ?

© N JIM Wzte HE 2

* Posterior decompression
and fusion ?

+ PVP?

* PVP and instrumentation ?

+ AP?

QQEEIEEHQH,mp” ( 1! Avascular necrosis

Resort

* Due to obliteration of blood supply of bone after trauma and

non traumatic events

(1) Intraluminal obstruction (e.g: thromboembolic disorders,
sludging of blood cells or stasis)

(2) Vascular compression ( e.g: external mechanical pressure

or vasospasm)

(3) Physical disruption of the vessel (e.g: trauma)
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Kummell' s disease of L5 & &

Mechanisms

¢ Kummell’s disease : delayed vertebral collapse after trauma

¢  Repeated microtrabecular fractures because of osteoporosis,
replacement of marrow by abnormal cells, or long-term use of
glucocorticoids

*  Disruption of the watershed zone(anterior 1/3) arterial supply

¢ Chronicsteroid usage — hyperinsulinemia — intramedullary fat
deposition — crush intramedullary vessels, vascular disruption of
medullary arterioles

*  Microfractures — vascular disruption of medullary arterioles —

osteonecrosis

Kummell’s disease

Middle-aged or elderly

Interval between formations of collapse : days to years

Lower thoracic and upper lumbar (T12,L1 : 2/3), usually single
Chronic back pain is c¢/c, delayed kyphotic deformity and neurologic
symptoms

Aseptic necrosis begins as a painless bone abnormality and it can
remain painless but often later becomes painful, especially in
activities

Osteoporosis is not a consistent finding

Associated conditions : alcoholism, cortisone, Cushing’s syndrome,
radiation exposure, Sickle cell disease, pancreatitis, Gaucher disease,
SLE, malignancy

DDx : neoplasm, infection, intraosseous disc prolapse, Erdheim
Chester disease, advanced spondylosis

MR imaging

Intravertebral vacuum cleft
T1, decreased SI
T2, hyper intensity or low SI (gas)

Linear or band like pattern of abnormal SI— diagnostic
importance
Collapse was significantly more severe in those having only

intravertebral air than those having intravertebral fluid with or

without air

Histopathology demonstrates spongiosa with multiple
hemorrhages, atrophy of the bony frame work, multiple
microscopic fractures, inflammatory changes and paravertebral

fibrosis

Trabecular bone without osteocytes and necrotic cells in bone

marrow
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Kiimmell’'s disease

Delayed posttraumatic vertebral osteonecrosis

Intravertebral pseudarthrosis
Delayed nonunion of compression fracture

Diagnosis (3 stages )

1. Initial injury, but radiographically negative

2. Relative comfort
3. Delayed vertebral collapse (several weeks ~ years)

ZI|HH g8 & (Vertebroplasty) Q87| &
1.2F O|49| M3XQ BEH K20z E750 M3t HIEO| X5 L
2. 30| 93 2%

3. Kummell's disease

Buy Hr2z 5 & (Kyphoplasty) 21F7|E
3F ojato| §IXOl HEN K 20| EF8t0 At HIE0| K| &Rl F
0| ozt =7

. Kummell's disease

wN e

=]
T

Case 1-a

74/F BMD: -3.1
Severe LBP ( O : 4 months)

Kyphoplasty 2 months
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Kummell' s disease : attention point 2 A 9

Case 1-b

72/F BMD:-3.8
LBP d/t slip down ( O : 3 months )

Kyphoplasty 3 months

wrw Jlms ockr J Korean Neurosurg Soc 43:212:214, 2008 10.3340/jkns 2008.43.4.212 Case 2-a
eslboeer Delayed Bone Cement Displacement T4F BMD: 37
Hee Sun Wang, M.D2 H o
e Following Balloon Kyphoplasty Severe LBP d/t slip down
Chang Il Ju, MD2
Seok Won Kim, M.D We report a rare case of delayed cement displacement after balloon kyphoplasty in patient with Kimmell's

desease. A TByear-old woman with I tTI2 level

Two months after surgery, the Computed

revealed a breakdown of the anterior cortex and anterior of Although

is very rare, it is likely to occur in treatment of Kimmell's di i teri i
Conclusion

Cystic cavity in Kummell's disease, combined with cortical bone defect

Recurrent collapse

Dislodged cement Relative contraindication

Initial 5 days

Kyphoplasty 6 months

Case 2-b

78/F BMD: -2.5
Severe LBP d/t slip down

Initial

KSNS
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Vertebroplasty 2 months

SPINE Volume 34, Number 2, pp ES8-E93
02009, Lippincott Williams & Wilkins

B The Intravertebral Cleft in Acute Osteoporotic Fractures

Fluid in Magnetic Resonance Imaging-Vacuum in
Computed Tomography?

Jennifer Linn, MD,*t Christof Birkenmaier, MD,3 Ralf T. Hoffmann, MD,t

s .
25 min' L SN

Gravititational force — Closed IVC
standin
Acute osteoporotic Fx. / ¢ 9

: IVC
\ Negative pressure

(decubitus) —— Filled with gas, fluid

Microtrabecular structure damage -> IVC (gas)

Decubitus position maintained,
transudate from adjacent bone marrow fills cleft -> IVC (fluid)

Case 3

82/F BMD:-4.0
LBP d/t slip down ( O : 2 months )
C/C: 8}X| Q2Z, motor : G5/G5

Vertebroplasty

Chronic Spinal Epidural Hematoma Related
to Kummell’'s Disease
Heyun Sung Kim, M.D., Ph.D.," Seok Ki Lee, M.D., Ph.D* Seok Won Kim, M.D., Ph.D.* Ho Shin, M.D., Ph.D}

Department of Neurosuguery: Heors Sarang Hospial, Dacjeon. Korea
Departments of Thoracic and Cardiovascular Strgery; Newssurgery;? College of Medicine, Chasun University, Gwangju, Korea

Fluid including hemorrhage inside IVC in Kummell's ds.
->under pressure, can be pushed out into epidural space
->subacute or chronic SEH (0da et al. Open orthop ) 1998)

VP : effective treatment for SEH

Intravertebral cleft Epidural space

KSNS
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Discussion

- Kummell's ds. = Acute osteoporotic compression fx ¢ IVC ?

- Relative contraindication of cement augmentation ?
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Two-level Noncontiguous Burst Fractures
in Lumbar Spine

Bong Ju Moon, Ki-Young Choi, Jung-Kil Lee
Chonnam National University Hospital and Medical School

Case presentaion

A 19—year—old female patient visited to the ER after having jumped from a 2—story roof, She was
suffered with mild mental retardation, On admission, she reported pain in her back and both lower
extremities, Burst fractures of L2 and L5 were diagnosed with an incomplete neurologic deficit (grade
II). CT and MRI showed that upper part of fractured L2 and L5 bodies encroached on spinal canal,
Marger! s classification is A3.2; superior burst—split fracture,

She underwent emergent operation of percutaneous transpedicular screw fixation at L1-2—3 and
L4-5-S1 after bilateral partial hemilaminectomy with tapping bony fragment compromising the spinal
canal, Postoperatively, she was braced using a thoracic lumbar sacral orthosis for 3months,

At 9months follow—up, she did not report any back pain and did not require analgesics, Her bowel
and bladder functions were normal, Her lower leg weakness was improved much more than grade IV,
She can walk and run, The authors decide the removal of screws and performed second operation of
removal of screws except the broken part of left S1 screw, She recovered of lower back motion and had

not worsen the regional kyphosis and lumbar lordosis,

Conclusion
Percutaneous transpedicular screw fixation after spinal canal decompression in two—level noncontiguous
burst fractures of lumbar spine provides good clinical outcomes, This surgical concept of internal

orthosis may be applied as an effective primary surgery in two—level noncontiguous burst fractures,
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Spondylitis with instability: To intervene or not? & 9

Spondylitis with instability: To intervene or not?

o

—_

Aoe
FaSil|

Introduction

Conflicting reports regarding thesurgical indications, timing, suitable approach, staged or no—staged
operation and which spinal instrumentation to use is prevalent for the treatment of spondylitis with
instabilty, We are reporting on a case with gross instability with near complete resolution of symptoms

after conservative management

Case report

A 68—year—old female arrived at the emergency department with severe back pain and fever, At the time
of admission, she had no neurologic deficit, Plain radiography showed burst fracture of the L1 vertebral
body with instability. Initial laboratory test revealed leukocytosis and elevated erythrocyte sedimentation
rate (ESR) / C—reactive protein (CRP). Contrast—enhanced computed tomography (CT) and magnetic
resonance image (MRI) showed spondylitis of the L1 vertebral body and paraspinal musculature. The
blood, sputum, urine culture, and acid—fast bacilli (AFB) test was done. Antituberculosis medication
was started, and when initial AFB revealed negative, the antituberculosis medication was stopped.
Then, antibiotic treatment was started and maintained, After 6 weeks of treatment, the laboratory tests

were normalized and the plain radiography revealed improved instability.

Discussion

The indications for surgical treatment are (1) occurrence or progression of neurological symptoms,
(2) failure of conservative treatment, (3) epidural abscess formation and (4) anterior abscess > 2.5cm.
The methods to operate on patients with spondylitis are challenging. Single or staged, anterior and/or

posterior approaches have been described depending on the location of the infection, virulence of the
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pathogen, extent of bone destruction, and grade of spinal instability. The principles are (1) thorough

debridement of infected tissue for adequate blood flow to allow for tissue healing and (2) maintenance
or restoration of spinal stability,

In cases of spinal instability, spinal instrumentation is generally recommended for optimum spinal
stability and fusion, without any implant—related complications,

However, conservative treatment remains the standard practice for spondylitis, and in this case,

conservative treatment was successful,

Conclusion
Conservative treatment is the standard for the majority of spondylitis, Even in cases of instability,
conservative treatment could bring a good result, Physicians’ decision making whether conservative or

surgical treatment would be the most important,
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» Cervical Fracture in AS SHIY 2AHZ
» Multilevel cervical spine fracture AN M2
» Cervical degenerative kyphosis QIX|cH AlZERY
P Revision osteotomy for upper cervical kyphosis 7=t S XHEH
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Cervical Fracture in AS | 2

Cervical Fracture in AS

2
OrE
. . e . + Hx: Pedestrian TA
« Patient identification : M/52 « Past Medical Hx: DM, HTN. AS
+ Mental: Alert
* N/E: (GCS E4V5M6-total 15)
* Chief complaint : (motorjupper GIV// GV
lower GV// GV
Headache C5-6 : deltoid, biceps GIV/GV
Post neck pain(C-T iunction C7-8 : triceps, extdigitorum GIV/GV
pain( J on)set' 30 minutes ado C8-T1 : flex digitorum profundus, grasp GIV/GV
} Ites ag (sensory) C6-8 dermatome 50% decrease
mode : pedestrian TA .
(70%- pain, touch, temperature)
no pathological reflex
Initial B-CT Initial cervical X-ray
63
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Initial cervical CT and MRI

Plan

1st operation( HD#13)
ACDF C6-7

Post operative X-ray

Night time at POD #2

* Quadriparesis (IV/IV/IV/1V) after walking
with neck collar

64
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Cervical Fracture in AS | 2

Emergency wound revision
plate and cage reposition

2nd stage op : Emergency POD#3

* Plan : lateral mass C5-6 and C7 pedicle
screw

* Intra op field :

failure of insertion through C7 pedicle
d/t spondylolisthesis C6/7 & unstable

-> C7 lateral mass screw

2nd Post operative X-ray

Post operative CT

2nd OP - POD#2

« ABR with high
pillow

* Quadriparesis
(IL/1/11/10)
after taking morning
Chest X-ray

Immediately manual reduction

* Motor recovery
all GII > GIII
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OP plan

» Additional extended fixation
<one stage Ant. —Post. Fusion>

#1. AIF C6-7-T1 ¢ Corpectomy C7
(Iliac bone harvest)
#2. PF C3-4-5-6-7
(Lat. mass screw fixation)
& PF T1-2-3
(transpedicular screw fixation)

F/U (POD#33)

Whole spine X-ray
before discharge

Review

SPINE Volume 35, Numbx
©2010, Lippincott Williams &

pp E4S8-Ed64
Wilkins

W Spine Fractures in Patients With Ankylosing Spinal Disorders

Troy Caron, DO," Richard Bransford, MD, Quynh Nguyen, PAC.t Julie Agel, MA/t
Jens Chapman, MD,t and Carlo Bellabarba, MDt
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Cervical Fracture in AS @ M

o |

=

Table 2. Injury Distribution in Patients With Ankylosing
Spinal Disorders

by searching spinal radiograph and
Region Lovel mﬁ%"’ AS  DIsH A@\":I(iﬂn computed tomography (CT) reports
from January 1, 2000, through

Cervical % DD—ZC 8(1) 2 6 40 (60%)
(n = 67 55% 2-C3 30 2 1
total fractures) C3-C4 5 1 4 December 31, 2006.
C4-C5 8(71) 3 5
C5-C6 17(14) 9 8 . . . .
a 570 patients with the diagnosis of
Thoracic R o) 0 o n@%  ASD (either DISH or AS) within the
n = 39;32% T2-13 0(0) 0 0 . - .
ol facwres) 3T 200 0 2 prescribed time period
T4-Ts 2(2) 0 2
T5-T6 3@ 1 2
Te-T7 43) 1 3
T7-T8 403 1 3
o5 Injury mechanism: Hyperextension
Tio- 403 0 4
m-m2 5(4) 1 4
-l 302 1 2 ni
e T : P The level of injury was not correlated
=161 | ]
total fractures) L3-14 5(4) 2 3 Wlth mortallt-y'
a5 1 0 1
50 0

(1) 0 0
Totl 12 44(36%) T8(64%) 55

Treatment Result

 Seventy-five (67%) patients received surgical treatment

(58 [77%] posterior, 7 [11%] anterior, and 9[12%]
anteroposterior).

+ The median time interval from admission to surgical
intervention was 2 days (mean, 5.6 days; range, 1-120

dayS)- Table 5. Neurologic Outcome by ASIA Spinal Injury
Grade at Admission vs. Final Follow-up for AS Patients

Follow-up Grade

Admit

Grade A B c 0 E
A 8 3 1

[ 1

c 1 3

[ 3 4
E 0

Bolded values identity no change from presanting examinaton to fnal
axamination

Treatment Result

+ The most common surgical treatment was multilevel
posterior segmental fixation using screw and rod constructs,
with at least 3 bilateral points of fixation above and
below the injury

(43 patients, 56%).

+ No patient treated in this manner
required reoperation for failure of fixation.

+ Overall, 11 (14%) patients required reoperation;
8 for debridement of postoperative infection,

2 for revision of asymptomatic suboptimally positioned
screws, and 1 for failure of anterior-only fixation.

Table 8. Adverse Events Associated With Spine
Fractures in Patients With Ankylosing Spinal Disorders
for Surgical Complications (N = 75 Surgically

Table 9. Variables in Linear Regression Model
Predicting Mortality by Comorbidities as Well as
Selected Injury Circumstances, Excluding the Influence

Treated Patients) of Age
Pharyngeal penetration 10 Moraly &nd ’
Wound infection 12(16)
Failure of anterior surgical fixation 10 Delayod daapas T
Secondary fracture displacement after decompression of 11 Diabetes melitus 082
epidural hematoma without stabilzation
Basilar invagination after fracture nonunion requiring surgery  1(1)
15 mon after injury, with subsequent death
Intraoperative hypotension 30 Pumonary s
Revision of hardware because of suboptimal positioning 209 Renal 100

Statstal sgniicance.
Values in parentheses indicate percentage values. g

Table 10. Comparison of Results From This Study With Previously Published Reports

Level lay Neurologic - Mechanism Epidural
No. ASor  of Diagnosis  Neurologic  Recovery of Injury Mortalty Morbidity Hematoma Comorbidities

Author Points  DISH Injury (%) Injury (%) %) (Low) (%) (%) (%) %) %)
This study 12 AS,DISH CTL 19 (C75TL30)) 3 51 2 8 17 8l
Einsiedel et a” 31 AS [ 3 9 100 &5 8 2 0 ]
Hitchon et a® 11 AS T 55 50 2

4 2 DISH C 62 2 31
Olerud etal” 31 AS CTL 81 ] 58
Bukuseta 4 DISH T

owed® 2 As c 7 n 2 10

Paley et al"® 8 DISH CT 38 88 n 50
Trent et af 1 A T %0 3 63 13
Grisolia™ 6 AS L3 8 50

J Neurosurg Spine 5:33-45, 2006

Injuries of the cervical spine in patients with ankylosing
spondylitis: experience at two trauma centers

THOMAS EINSIEDEL, M.D., ANDREAS SCHMELZ, M.D., MARKUS ARAND, M.D., Pu.D.,
HANS-JOACHIM WILKE, PH.D., FLORIAN GEBHARD, M.D., PH.D.,

ERICH HARTWIG, M.D., PH.D., MICHAEL KRAMER, M.D., PH.D.,

RAINER NEUGEBAUER, M.D., PH.D., LoTHAR KINZL, M.D., PH.D.,

AND MARKUS SCHULTHEISS, M.D., PH.D.

Department of Trauma, Hand, and Reconstructive Surgery, University of Ulm; Department of
Trauma, Hand, and Reconstructive Surgery, Sports Medicine, Hospital of the Brothers of Charity,
Regensburg; and Institute of Orthopedic Research and Biomechanics, University of Ulm, Germany

Summary

+ Between 1990 and 2006, 37 patients( cervical fx ¢ AS) were
surgically treated at two institutions.

+ Anterior decompression and placement of instrumentation (at
least one segment above and below the injury level) were
conducted in the period between 1990 and 1997 (of the 10
anterior-only procedures performed during this period, early
implant failure occurred in five cases [50%)]

+ After 1997, anterior fusion alone was no longer performed
combined single-session anterior-posterior stabilization with
the placement of suitable implants (minimum one level above
and below the lesion) (1990-2006)

two-stage anterior-posterior fixation (1990-2006)
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Key points

- Don't use allobone substrate in traumatic
cervical spine fracture in AS patients.

* The necessity of tailored brace.

+ The importance of understanding trauma
mechanism.

* Never anterior alone surgery in traumatic
cervical spine fracture in AS patients.

* High mortality and morbidity rate after
surgery

2015.10.08 7

ii -

‘SHbAl D ZHEIL, ZHOJOA

I’i ]
E
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Multilevel cervical spine fracture 7 & S

Multilevel cervical spine fracture

788
A MICH

Suicidal Jumper's Fx. Ol Xt/28Al

PHx : HTN(-) DM(-) Pul.Tbc(-) Hepatitis(-)
*MDD: 74 M 2H A2 XN f/us

Ativan 1mg + Prozac 10mgqd S &%

ROS : Diffuse and mild pain/tingling below C5 dermatome
B/B(-/-)
Saddle : intact

N/Ex. ; Spastic paresis

Motor RT LT
shoulder IV— IV—
Biceps A V-
Triceps V- V-
Wrist V- V-
Hand grip A V-

Hip F/E IV-/IV= IV-/IV-
Knee F/E IV-/IV=  IV-/IV-

Sensory : hypoesthesia below C5 dermatome

DTR  Kj(++/++) Aj(+H/++)
Bj(++/++) Tj(++/++)

AlC (/)
Babinski(—/-)
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Cervical degenerative kyphosis & & i

Cervical degenerative kyphosis

Cervical degenerative kyphotic deformity is a debilitating disease and can lead to cervical myelopathy
and irreversible neurological deficits, Particularly, in elderly patient, cervical deformity correction
surgery have potential medical morbidity and even mortality, Understanding potential complications
associated with surgical approaches is necessary in the decision—making process for correction of a
kyphotic deformity.

A T8—year—old male presented with progressive weakness on both arm and leg, gait disturbance,
and worsening arm numbness and axial neck pain. He had hyperreflexia in all extremities and could
not walk by himself, Surgical operation performed to correct cervical deformity led to improve his
symptoms,

The objective of this case was to present the case of 78—year—old male affected by cervical degenerative
kyphotic deformity, which was treated surgically and to introduce an algorithm for surgical approach

in the literature,

Keywords: Degenerative cervical spine, Cervical deformity, Kyphosis
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Introduction

® Cervical degenerative kyphosis - a debilitating disease
and can lead to cervical myelopathy and irreversible
neurological deficits.

® [n elderly patient, cervical deformity correction surgery
have potential medical morbidity and even mortality.

» Understanding potential complications associated with
surgical approaches is necessary in the decision-making
process for correction of a kyphotic deformity.

Case

* A 78-year-old male

* Progressive weakness on both arm and leg, gait disturban
ce, and worsening arm numbness and axial neck pain.

* He had hyperreflexia in all extremities and could not wal
k by himself.

» Surgical operation performed to correct cervical
deformity led to improve his symptoms.

Purpose

® To present the case of 78-year-old male affected by
cervical degenerative kyphotic deformity, which was
treated surgically and to introduce an algorithm for
surgical approach in the literature.




Preop MRI
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Revision osteotomy for upper cervical kyphosis

Jae Taek Hong, IL Sub Kim, Jun Young Kim, Jae Yeol Kwon,
Jae Hoon Sung, Sang Won Lee

JEE

Cervical kyphosis correction is rather challenging procedure because of the various neurovascular
structures around the cervical spine such as vertebral artery, spinal cord and cervical roots, Posterior
instrumentation, circumferential surgery and C7 posterior osteotomy are usually performed to correct
cervical kyphosis. However, circumferential surgery and pedicle subtraction osteotomy might not be
practical types of surgery for the upper cervical spine due to the anatomical obstacles such as vertebral
artery and mandible, Although upper cervical kyphosis is very rare form of cervical deformity, we may
encounter those kinds of pathology in practice,

Here, we describe a case of upper cervical kyphosis caused by failed vertical reduction surgery of
basilar invagination, We placed bone graft inside of C12 facet joint to reduce basilar invagination but
the graft settling caused progressive upper cervical kyphosis and swallowing difficulty by the induced
neck retraction posture 1 year after the surgery.

We will describe the surgical plan of this unique cervical deformity case and discuss the possible

complications, surgical technique and result of the surgery.
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Postoperative complications of chiari decompression

6/FO OO

+ C.C. : Headache and vomiting

- PL:3 MEE $Q0| Y £5 9 18

* P/Hx : 2009.4.23 AVSD, ASD OP (ASD closure,
AVSD repair)

+ 2014.10.22 AOF1t0 A MRI &Y

Initial Brain MRI (2014.10.22)

Initial Spine MRI (2014.10.22)

2014-11-24 chiari decompression
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+ POD #3:
— erythematous patch-H =4 T2 H
- Y 7E 2

+ POD #7
- 38k O|Y Y, F&, neck pain

—inflammatory marker A&0| 210{A| bacterial
infection 7} M8 =X| L}

+ POD #8
— Total stitch out.

POD #9

* CSF leak.

POD #9

POD #9

* Re-suture
« CSF Study
— RBC 100 / WBC 6000 Poly 90%
/ Prot 97 / Glu 22

+ CBC
— WBC 16260, ESR 40, CRP 1.4
--> R/O bacterial meningitis
Vancomycin + cefotaxime (For 2 weeks)
+ CSF Culture (POD #9): S. warneri
Oxacillin-resistant CoNS meningitis

POD #15

POD #17 CSF FU Study

—RBC 210 / WBC 1680 / TP 68 / Glu 43

POD #18

— CSF leak from woun -> re-suture

— O|I7tX| ¥, S5 X|% -> Drug fever 7Hs
d A = glct

POD #22 : WBC 3550 (ANC 330)
POD #23 : ANC 170, Vanco stop
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POD #23

» Wound site CSF aspiration (26¢c)

+ Lumbar drainage A|&

» POD #26
—L-drain@ 2 2 E{ CSF Study :

+ RBC 6 / WBC 100 / Poly 30% / Prot 43 / Glu 57
stain 4 many Gram positive bacilli

* POD #27

—Wound revision. Teicoplanin IV

— G(+)bacilli in Intraoperative swab culture
* POD #28

— CSF stain and culture : no microorganism

+ POD #28
— Lumbar drain puncture site2 CSF leak
+ POD #29
— Lumbar drain 22| 8! Op wound £ CSF leak &
A EE
* POD #30
— Lumbar drain & S&F = CSF leak stop
» POD #36
-38% O|¢ &€

+ POD #39 Wound bulging

POD #41

» POD #42, #43

-X4MoZ £5 Y 2E

—Wound bulging

—aspiration --> £&5 S FE,

— CtA| Wound bulging £|HAM F5 2
« POD #44

—Wound revision and duroplasty with fascia
lata.

— Apply Tachocomb Duraseal
— Lumbar drain
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POD #49

» Ventriculo-Peritoneal Shunt

— Intraoperative CSF Pressure : 20 cmH20
—Initial valve pressure : 7 cmH20

- Valve Pressure : set 10 cmH20

POD #59

- Valve Pressure : set 11 cmH20

POD #61 Fever 2hAH
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POD #3 mo

POD #9 mo
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A case of spinal metastatsis from osteosarcoma
treated with surgery plus radiosurgery

g

2

Case presentation

+ M/15
* 3 YA, left humerus osteosarcoma

- chemotherapy, wide excision op.

+ L2 metastasis on regular follow-up
+ Asymptomatic

Treatment? — radiosurgery or en bloc spondylectomy

Curative treatment, 15 Gy x 3 fractions

Post-radiosurgery deformity

»

* back pain
* surgery
; ant or post ?

Ant fusion surgery
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A case of spinal metastatsis from osteosarcoma treated with surgery plus radiosurgery & 8 #

T8 metastasis

* L2 meta X|E 49 = T8 metastasis~ICH

Corpectomy and post fusion, postop RT 37.5 Gy

Adjacent level recurrence at T7
« RT 1 = adjacent level recurrence (T7)

Radiosurgery
42 Gy/ 3 fractions

Epidural recurrence

+ T8 metastasis == £ 30| X|Lt epidural space
recurrence

Epidural mass removal, postop. adjuvant radiosurgery

T8 bone graft surgery 3 &

Primary spinal osteosarcoma

* 26 patients treated at the Massachusetts
General Hospital

* Median overall survival — 29.5 mo
* Radiation — mean dose, 62.2 Gy

Deuals of five patients with spinal osteosarcoma and no evidence of disease
Year of first  Enncking  Previous Radiation  Intraoperative Follow-up

Age(y)  Gender  Location _treatment stage surgery  Margin dose radiation Chemo__(mo)
36 M T 2007 1B Yes Contaminated 702 Yes Yes 2%
5 ¥ L 2007 B Yes Intra 504 No Yes 2
52 ¥ c 2005 B No Intra 648 No Yes st
20 M s 2003 B No None 702 NIA Yes 78
) M s 2006 1B No None i NA Yes 35

M. male: F. female; C, cervical: T, thoracic: L. lumbar; S, sacrum; Intra, intralesional; None, patient did not receive surgery: N/A, not applicable.

Radiosurgery for spinal sarcoma

« C{{ -4 : Primary or metastatic spinal sarcoma& radiosurgeryt2
gt

+ 32 tumors in 27 patients
(Primary spinal sarcoma: 10% -10 tumors,
Metastatic spinal sarcoma : 173 — 22 tumors)

« Tumor volume : median 18.6 cc (range, 1.9 - 482.7 cc)
« Marginal dose : 16-45 Gy

« Radiation dose (mean) :
single equivalent dose 21.6 Gy = cEBRT 58.2 Gy

« Overall survival : median, 29 mo
(primary 32 mo, metastatic 20 mo)

81

KSNS



2016 LHPHAMZ=AMZOLO| SH o=l

Radiological control

10 vean Median 5% ol

o) | ooy | Comern | o

» | mw [ nm [ o

Recurrence £
-9 cases 4
o

0 20 : 4w o e 7
Time from radiosurgery (Months)
Sy 7|2t
:23.0 Mo (median)

Prognostic factors
for local recurrence

Prognostic factors Variable P value

Age >46 vs. <45 years 0.009*

Sex Male vs. female 0.356

Tumor Primary vs. metastatic 0.481
characteristics

Pre-SRS irradiation  No irradiation vs. irradiation 0.422

Pre-SRS operation  No operation vs. operation 0.308

Post-SRS No CTx vs. CTx 0.458
chemotherapy

Treatment First tx vs. salvage tx 0.706
characteristics

Tumor volume >18.6 vs. <18.6 ml 0.451

CKS converted dose =22 vs. <22 Gy 0.797

Lesion location Cervical and thoracic vs. lumbar 0.889

and sacral

First radiosurgery vs.
retreatment radiosurgery

Overall survival Local-progression free survival

‘Survival comparison to irradiation PFS comparison to irradiation

radiologic control probability

Accumulated survival probability

s
]
L
H
| Nﬂi
o
o » o « © - : & & %
Survivaltime (Mo) PFS (Mo)
20.7 mo (retreatment) vs. 32.4 mo (first-time tx) 18 mo ) vs. 26 mo(first-time tx)
(P=0.022) (P=0.03)

Prognostic factors
in retreatment radiosurgery
« Distance between tumor mass to spinal
cord
- 5 mm (Garg et al, 2001)
- 1 mm (Sahgal et al, 2009)
+ Radiation dose — 15 Gy

+ Interval between EBRT and retreatment
SBRT - 12 mo

Fusion site sparing
in radiosurgery

C3 chordoma - fusion with a combined ventral and dorsal approach.
Spine radiosurgery (16 Gy in a single fraction) to the VB and pedicles.
Relative sparing of the dorsal fusion surface from radiation.

Postop. adjuvant radiosurgery

Log~Rark p-velus = 00282
— 826 Gy/1—2 fractions
= 840 Gy/3—5 fractions.

LEE:

Local Control Probabilty

599888383

°
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A case of spinal metastatsis from osteosarcoma treated with surgery plus radiosurgery & 8 #

Role of radiosurgery

« Curative treatment for spinal metastasis
* Postoperative adjuvant treatment
* Treatment for post-RT recurrence
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» Percutaneous Cervical Nucleoplasty (PCN)

» Posterior endoscopic cervical foraminotomy and discectomy (P—PECD)

» Trans Sacral Epiduroscopic Laser Decompression in
Lumbar Disc Herniation

» Transforaminal Epiduroscopic Laser Annuloplasty for the Treatment
of Annulogenic Low Back Pain

» Unilateral Biportal Endoscopic Surgery for Lumbar Spine

» Shoulder and S| Joint Examinations for Neurosurgeon
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Percutaneous Cervical Nucleoplasty (PCN) ot &

Percutaneous Cervical Nucleoplasty (PCN)

R

0
s 00

Cervical HIVD in the real practice

Treatment options

Percutaneous
Procedures

CC = Conservative Care

Percutaneous Cervical Nucleoplasty

Basic Principle

Definition

* Percutaneous Cervical Nucleoplasty (PCN)
— Disc-volume reduction by Coblation technology
— through Anterior percutaneous approach
— Chemical & Mechanical effect

— Patients’ needs (non-surgical technique)
— 2000 FDA approved

87
KSNS




2016 LHPHAMZ=AMZOLO| SH o=l

Discogenic pain

Fissure in
annulus

fibrosus: Y4
2
Sinuvertebral /
nerve.

Vertebral Body

Nucleus pulposus

Nociceptors

Vertebral
Endplate

Radial
Annular ‘
Tear Injected
oye
Pain Carrying
Nerves w/in
the Outer
Annulus

Annulus
Fibrosus
Nucleus
Pulposus

Vertebral Body

Coblation Technology

+ Coblation — “Controlled Ablation”
» Voltage-mediated control
+ Tissue ablation
via plasma molecular dissociation
+ 40-70°C
+ Not effective in dehydrated disc

+ Plasma vs. radiofrequency or laser
— Less adjacent tissue damage ( < 2mm)
— Less infection (aseptic discitis)

Intradiscal Pressure (Mechanical)

Nucleoplasty Intradiscal Pressure

Non-Severe Degeneration

“Intradiscal pressure was markedly
reduced in non severe degenerate

discs”

“Nucleoplasty treatment for hemiated
discs i iately (within two channels,
and ically reduced intradiscal pre
ssure”

“Nucleoplasty has the potential to be
a viable, effective and safe treatment
for neck pain resulting from disc
disease”

3
BNucleo PSI 5 s
DO Control PSI Number of Coblation Channels

Intradiscal Biochemistry (Chemical)

Concentration

Significant decrease in IL-1

Disc BioChemistry

Jn ; IL-1 associated with
Ty Tl DT = tissue degeneration
12 H e Lt hudeoptasty mpact ==
OF Lt Degenerave Trend 7 <
H + Significantincrease in IL-8
-~ IL-8 Nudeoplady Impact o . .
I ; IL-8 associated with

tissue angiogenesis

Baseline 6Weeks 12 Weeks

Time

“Our results demonstrate that Nucleoplasty alters the expression of inflammatory

“Nucleoplasty may be capable of initiating a repair response in the disc”

in IL-1 and an i in IL-8.

cytokines in degenerated discs, leading to a

Perc DC SpineWand (Arthrocare)

L-disQ C

[ T— )

/ L'DISQ °

L-DisQC L-DisQC .7

L'0ISQ 25 mm PDOT Needle approach W&GPM
Lumbar  L'DISQ 45 mm PDO2

L'DISQ D PDO7 Endoscopic approach W&GPM

L'DISQ C 17mm PCO1 1.0 mm diameter Ugi
Cervical X

L'Dis&@ C.7 PCo2 0.7 mm diameter Ui
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Percutaneous Cervical Nucleoplasty (PCN) o £

+ Disc height > 75%

Indications of PCN

» Contained disc herniation or protrusion
* Arm pain > neck pain
+ Failure of intensive conservative care

Possible indications
— Axial neck pain / Headache
— Focal extrusion (soft)

Contraindications

Disc height < 50%

Severe disc degeneration

Spinal stenosis (moderate to severe)
Spinal fracture or tumor

Central cord lesion

Degenerative instability

Surgical Technique of PCN

Needle Insertion

Coblation

Case: M/54, C6-7, It. lateral

CC: Lt. arm and scapular pain
VAS 9

Onset: 3 months ago

Aggravation: 1 week

Spurling sign (+)

* Intraoperative sign

Procedure and Outcome

PCN for C67

— Using L-disQC .7 )
— Contralateral approach
— 3 channels

— Ablation, very low ~ low
— 222 sec

— Mild twitching
— Subjective feeling

Immediate improvement
- VAS9->2
— No need of medication

Video: M/54, C6-7, It. lateral
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Percutaneous Anterior Approach

Safe and feasible? Yes! (compartments)
« Visceral axis

- movable, together
« Vascular axis

-palpable

Ahn'Y et al. Neuroradiology 2004
Ahn Y et al. Neuroradiology 2005

Preparation

Supine
Neck extended
Antibiotics and Sedatives

Video: Needle Insertion

Coblation

* Rotate device through 360°

» Withdraw device 1-2 mm and repeat to make a series
of 2-3 voids

+ Never advance the needle with the device inserted
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Percutaneous Cervical Nucleoplasty (PCN) ot &

Video: Coblation

Video: Coblation

Example Cases of PCN

VAS 8 - 2, Good outcome

M/40, C4-5-6, Rt

A

VAS 6 > 2, Good outcome

Data & Evidences of PCN

- For 15 years History
- 3 Randomized Trials (RCTs)

- 1 Systematic Review
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Acta Neurochir Suppl. 2005;92:73-8.

vical using Clinical Itsin fifty ive cases.
Nardi PV', Cabezas D, Cesaroni A.

RCT (50 PCN vs. 20 CC)

80% improved w/ PCN vs. 25% improved w/ CC

« Return to work 21 days w/ PCN vs. 46 days w/ CC
« PCN showed better results than CC

Nucleoplasty Group Conservative Care Group

80 80

60 €0
£ H

8 4 § a0
5 §
IS &

20 20

0 0

24 Hours 7 Days Later 60 Days Later 24 Hours 60 Days Later
BGood Restits m Poor Resuits ONo amelioration BGocdReus  mPoorResuts  ONoamslorston
Nardi et al Acta Neurochir Suppl. 2005

Surg Radiol Anat. 2009 Jun;31(5):379-87.
Per vical disc ion.
Bimbaum K.

* RCT (26 PCN vs. 30 CC)

* Perc DC-Spine Wand by Coblation mode (19-gauge)
* VAS pain score w/ 24 mo f/u

* No complications

+ PCN showed better results than CC

10

9 B Conservative [ Nucleoplasty

canwsaON®

72

M, g

2,

Bimbaum. Surg Radiol Anat 2009

Eur Spine J. 2010 Mar;19(3):477-86.
i vical disc herniation: a randomized, controlled trial.
Cesaroni A", Nardi PV.

Plasmadisc

« RCT (62 PCN vs. 53 CC)

* COBLATION SpineWand device (Arthrocare)
* VAS pain score, NDI, SF-36 w/ 12 mo f/u

« No complications

« PCN showed better results than CC

Percentage of Patients Achieving MCID for VAS Pain Scores

Percentage of Patients Achieving MCID for NDI

80 )

70

60 -]

50

“© ]

2

2 x

10 -

‘ 6 weeks 3 months 6 months. 1 year © weeks 3 months © mooths 1 yesr
PVae < 00001 P-Vake = 001 PVabes04  PVales 00008 Fineal Pveke =07 PVabe =03 P-Vake = 0002

[@POD @ Conservative Care mPOD 0 Consenvative Care
Cesaroniet al. Eur SpineJ. 2010

Systematic review of PCN literature

3 RCTs + 7 nonrandomized studies

823 patients ( >= 892 levels) w/ PCN
Complications

— 3 diskitis (0.36%)

— 4 broken tip (0.49%)

Level of evidence of the RCTs

— Moderate level of evidence

— Low to moderate applicability and clinical relevance
PCN: safe and effective for contained C-HIVD

Wullems et al. Pain Pract 2014

* Wand broken

* Bleeding, Vascular puncture
* Nerve damage

* Dural puncture

» Worsened pain

+ failure of technique

» Recurrence of herniation

+ Infection (Diskitis)

Possible Complications

— the same for a normal discography
— 0.25% per patient
— 0.14% per disc

Why PCN is more practical than PLN

PLN = percutaneous lumbar nucleoplasty
 Spontaneous regression

— Common in lumbar but less in cervical
— So, aggressive Intervention is needed for cervical disc

+ Anatomic
— Cervical root is confined to a smaller space
— So, Small volume reduction leads Bigger effect

» Topographic
— Performed from an A-P direction
— So, Targeting is easy and precise
Lueth A 2011
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Conclusion

* PCN is effective and relevant for soft HIVD
— Small change, Big effect

+ Patient selection (gap between CC and surgery)
— Soft disc herniation

— Radicular pain (possibly headache)

+ Surgical technique
— Safe needle insertion
— Precise targeting
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Posterior endoscopic cervical foraminotomy and
discectomy (P-PECD)

Chi Heon Kim', Chun Kee Chung', Kyoung-Tae Kim?, Sung Bae Park?,
Kyung-Hyun Shin? Sungjoon Lee'?, Seung Heon Yang'®
Department of Neurosurgery, Seoul National University College of Medicine and Hospital,
’Department of Neurosurgery, Kyungpook National University Hospital, Daegu, Korea,
sDepartment of Neurosurgery, Seoul National University Boramae Hospital, Seoul, Korea,
‘Department of orthopedic surgery, Shin Hospital, Kyung—Gi, Korea,
*Deaprtment of Neurosurgery, Paik Haewoondae Hospital, Busan, Korea,
®Neuroscience center, Sheikh Khalifa Specialty Hospital, Ras Al Khaimah, UAE

Disclosure
The first author (KCH) is a consultant of Richard Wolf GmbH,

Introduction

Anterior cervical discectomy and fusion (ACDF) is currently the standard treatment for cervical disc
disease, However, there are problems associated with fusion, such as limitation of motion and adjacent
segment pathology. Although artificial disc replacement was introduced to address these issues, it seems
that artificial discs may not alter the natural history of degeneration, Various problems associated with
artificial cervical discs, such as heterotopic ossification, mechanical failure and spontaneous fusion, have
been reported, There are several disc preservation surgical techniques that utilize the natural cervical
disc itself to address the problems associated with instrumentation in fusion or disc replacement for
patients with foraminal disc herniations, such as anterior or posterior foraminotomy and discectomy,
With the development of instruments and surgical skills, posterior foraminotomy is possible with full—
endoscopic technique; posterior percutaneous endoscopic cervical discectomy (posterior—PECD). The
presentation is composed of three parts; 1) Basic technique, 2) change of cervical curvature after
P-PECD and 3) comparison with microscopic tubular retractor assisted foraminotomy and discectomy
(MTPF),
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(WOLF\7

RICHARD

Fig. 1.

1. Basic techniques

The surgical methods were similar to those previously reported.'™ All operations were performed
under general anesthesia in a prone position with three—point pin fixation devices with a table mounted
holder (Mayfield® system, Intergra, Painsboro, JN) or craniocervical traction with a Gardner—Wells
tongs skeletal fixation system, The neck was flexed to widen the interlaminar window and to reduce
overlapping of the facet joints, Normal saline was hung approximately 1.5 m above the patient and
connected to endoscopic equipment for continuous irrigation (Fig. 1). After a skin incision of 8 mm was
made above the medial junction of the inferior and superior facet joint (V—point, Fig. 2), which was
identified with an intraoperative orthogonal fluoroscopic image, the obturator (6.9 mm outer diameter)
was introduced, The tip of the obturator was placed at the V—point under fluoroscopic guidance, and the
boundaries of the inferior lamina, superior lamina and medial margin of the facet joint were palpated
with the obturator. The oblique—type working channel (7.9 mm outer diameter) was introduced on the
obturator, and the endoscope (Vertebris®, Richard Wolf GmbH, Knittlingen, Germany) was introduced.
The entire operation was performed under visual control and continuous irrigation with normal saline,
(1,2) The opened bevel of the working channel was directed toward the medial side in order to avoid
accidentally compressing the spinal cord, After clearing out the soft tissue around the V—point, the
drilling of the bone was performed from the medial margin of the inter—laminar space; the inferior
lamina was drilled first (Fig. 2). The size of the bony drilling was dependent on the size and location
of the herniated disc material, and it was usually within a 3 — 4 mm radius around the V—point (Fig.
2). The ligamentum flavum was removed, and the lateral margins of the dura and exiting nerve root

were visualized, During the operation, vessels are coagulated to control bleeding, and soft tissues
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around nerve root and disc were coagulated for preparation. Ruptured fragments were identified from
axillar or shoulder or nerve root and removed after making an incision on the annulus, Decompression
was confirmed by both visualization and palpation from points either inferior or superior to the nerve
root, After the operation, a closed suction drain was inserted through the working channel if epidural

bleeding was a concern (18/32 patients, 56%), and it was removed the next day.

2. Cervical curvature®

Because segmental motion was preserved with posterior—PECD, progressive angulation at the operated
segment is a concern, especially for patients with cervical lordosis less than 10° . In the present study,
we analyzed cervical sagittal curvature after posterior—PECD, Cervical lordosis was not worsened for
patients with lordosis of > 10° and improved for patients with lordosis of < 10°. The height of the disc
and the segmental angle at the operative segment were preserved, Clinically, 91% of patients exhibited

favorable outcomes for more than two years, and the results were similar to previous findings,

3. Comparison with microscopic tubular retractor assisted posterior foraminotomy and discectomy®

The primary objective of the present study was to determine factors for the successful improvement
of arm pain after either MTPF or P-=PECD, The minimal detectable change of Arm—VAS was set as 4.3,
to minimize inclusion of false—positive outcome. The primary end—point was met in 87% of patients
in both groups. The neck disability index was improved in 96% and 91% after MTPF and P—PECD,
respectively. Preoperative segmental angle was seemed to be associated with the Arm—VAS and cut—off
value was 1.45° . Neither the surgical method nor the removal amount of the facet joint was significant

factors,

Conclusion
Most spine surgeons may be able to start P—=PECD, because most of them might have experienced
open posterior foraminotomy. The most important point is surgical indication. The outcome of P—PECD

could be optimized with relevant indication of surgery.
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Trans Sacral Epiduroscopic Laser Decompression
in Lumbar Disc Herniation
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Purpose: To investigate the effect of Trans Sacral Epiduroscopic Laser Decompression (SELD) in
patients suffering from Herniated Lumbar Disc (HLD) including analysis of evidence based clinical
data, comparing the changes of disc size on magnetic resonance image (MRI) scans, pain scores and
functional capacity scores before and after the surgery.

Materials and Methods: Study was designed prospectively to determine the outcomes of SELD in regard
to reduction of pain and improvements of functional status in patients with low back pain (LBP) and
radiculopathy caused by definitive neural compression proven from MRI, A total of 250 patients with
LBP and with simultaneous radiculopathy were operative with SELD technique applying Ho:Yag laser,
Clinical outcomes were evaluated using visual analogue scale (VAS) score for LBP and radiculopathy and
functional status was measured with Oswestry disability index (ODI).

Results: At 2weeks after procedure, the average VAS score for leg pain fell to 3.6 from 7.1 (p—value <
0.01) and the average VAS score for back pain fell to 4.1 from 5.9 (p—value < 0.01). At three months
the average leg and back pain VAS scores fell to 2.6, 2.7 respectively

Mean ODI improved from 50 to 19 at post—operative two weeks and further decreased to 12 at three
months, Postoperative 2weeks MRI revealed sufficient removal of the HNP,

Conclusion: The results of this study show significant improvements of VAS score and ODI after SELD for
HNP patients with LBP and radiculopathy. MRI scan following the surgery revealed notable decrement
of the size of HNP and reduction of neural compression, The SELD is suggested to be an effective

therapeutic modality for patients with symptomatic HNP,

Key words: Epiduroscopy, Ho:Yag laser, lumbar disc herniation, adhesion of nerve root
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Transforaminal Epiduroscopic Laser Annuloplasty for
the Treatment of Annulogenic Low Back Pain

M

—

| = AN
S =
SEEH
Transforaminal Epiduroscopic Laser Three Variations of TELA procedure
Annuloplasty( TELA) is 1. Annuloplasty : TELA
v A new technique for the treatment of annulogenic LBP. £ Annulo—NucIeopIasty : TELAN
- Lo ) 3. Discectomy & Annuloplasty : TELDA
v Minimally invasive visualized( percutaneous endoscopic),
combined intradiscal & extradiscal procedure.
v To eliminate the pain: Denervate nociceptive nerves in posterior
annulus fibrosus( Annuloplasty) extradiscally : TELA
v To promote healing of intervertebral disc: Remove herniated,
interposed or loose fragments of nuclear material( Discectomy)
& Shrink torn annulus( Annulo-Nucleoplasty) extradiscally &
intradiscally at once, as needed : TELDA/ TELAN
v Using semirigid bendable endoscope & side-firing laser.
v Performed via transforaminal route.
Innervation of Lumbar Intervertebral Discs Discogenic Low Back Pain
Annulogenic( annular disruption-induced ) DLBP
IAD( internal annular disruption ), hJ i
HNP,
Trauma, Segmental instability /
Endplate disruption-induced DLBP (O
Endplate defect, Modic change in DDD 2
Schmorl's nodule
= Diagnosis
Clinical : Nonspecific axial back pain. vague visceral quality.
Radiological, MRI : HIZ, HNP, Modic Change
Provocative discography-CT : Risk of Degeneration, Infection
Only practical test to identify DLBP
But can not localize exact pain site : Annulus or Endplate?
v More accurate and specific diagnostic method is
required.
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Normal HIZ( High-Intensity Zone
A [ )
Annular Tear \
Healing
Ingrown Vascular Granulation Tissue
Ingrown Sensitized Nociceptive Nerves

s

Degree of Annular Disruption

: Modified Dallas Discogram Description

Discogenic pain

Grade 0 Grade 1 Grade 3 Grade 5

M/46 relapsing CLBP 6mo. Severe LBP unresponsive to PO, PT, ESIX3.

Direct Annular Stimulation?
: Annular Probing

Discogenic LBP

43/F Severe Rt leg pain > Chronic LBP. S/p Discectomy L5-51 Rt 5YA

SLRT 30/80, motor deficit(-), Rt S1 hypesthesia. i i

e e oy N Typesiesa Treatments for Discogenic LBP
# Recurrent HNP L5-51 .

- leg pain decreased, SLRT 80/80 # DDD L5-51 = Conservative : Analgesics / Steroids?

- LBP increased, unable to sit over 10min #1IDD L4-5

= Invasive Open Surgery . Decompressive surgery / Fusion / TDR

= Minimally Invasive Alternatives :
- Thermal Intradiscal Procedures( TIPs )
IDET, DiscTRODE, Biacuplasty, L-DISQ
Blind technique, Insufficient denervation, Thermal neural injury
- Percutaneous Disc Decompression
APLD, PLDD, Nucleoplasty, Dekompressor

- Percutaneous Endoscopic Annuloplasty
PELA: intra-annular
PELDA : limited to HNP

v More reliable, effective & minimally invasive
technique is required.

.

Where do you think is the source of the pt's back pain?
What treatment options would you discuss with this patient?
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Current Annuloplasties

= Percutaneous Intradiscal Thermal

Nonvisualized Annuloplasty
— PIRFT

- IDET

— DiscTRODE

— Biacuplasty

- L-DISQ

Endoscopic Annuloplasty
- PELA Lase + forward laser
— PELDA RF or side-firing laser

* Open Extradiscal Annuloplasty

— Bipolar coagulation,
— Repair with suture closure, X-close

Ideal Minimal Invasive Annuloplasty :

* Intradiscal Annuloplasty

* Endoscopic Annuloplasty

Percutaneous Endoscopic
Combined Intradiscal & Extradiscal

* Open Extradiscal Annuloplasty

Trans-sacral Transforaminal

Epiduroscopy + PELDA
> . N

T — =TELA

Good orientation

Clear HD image
Continuous irrigation
Using various instruments

Least invasive
Thin, Flexible & Navigable
Easier ventral epidural access

Epidral fat g ;
N

PLL

8 : _ Annulus " '
% ‘ 3 g '71’ » ¥ oo

NeedleView CH : "
Single use
Bendable
17,000 pixel built-in optic fiber
Working length 16cm
OD 3.4mm
Working cannulaID 1.85mm

Indications for TELA

* Symptomatic annular tear
Acute IAD : unresponsive to conservative treatment
Chronic IAD : > 3-6mo

= HNP
with predominant back pain > leg pain
Extraforaminal, Foraminal > Paracentral & Central HNP
Protruded Extruded or Migrated (Upward >> downward)
L2-3-4> L1-2, L4-5>>15-S1

= FBSS with perineural adhesion, discal pseuocyst

= Discal cyst

Indications for TELA / TELAN / TELDA

o e e

. Extruded Extruded Sequestrated
Protruded HNP q
IAD(DD+AT)  Bulging+AT _ Protrude Contained  Uncontained Migrated

Crmmmmmmnnnn -I TELA(TELA / TELAN / TELDA) | ----------- >

TELA

TIPs % >
S I ”

+ . L .

PDD | ,. M | %

PDD: Percutaneous Disc Decompression
PELD : Percutaneous Endoscopic Lumbar Discectomy

Jp—

IAD : Internal annular disruption
AT : Annular Tear

TIPs : Thermal Intradiscal Procedures MD : Microscopic Discectomy
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Contraindications for TELA

* DDD with Endplate defect or Modic change

= Severe spinal stenosis, NFS

* Spinal instability

= HNP with severe or progressive neurological deficit,
cauda equina syndrome.

* Huge or Hard calcified HNP

» Far downward migrated HNP

» L5-S1 level with high iliac crest - Interlaminar App.

Operating Room Setup & Equipments

for TELA

Radiolucent Op table
C-arm
Camera-Monitor system(SurgView)

Endoscope(Needleview CH)

Side-firing laser (Accuplasti)

Continuous suction-irrigation

Spinal / Touhy Needles
Guidewire :

Dilator/ Cannula
Probes

Biopsy forceps

Bender

.SUrg\Llsw

Surgical Technique

Patient Positioning & Anesthesia
= Prone position
on hyperkyphotic frame.
= C-arm image intensifier with radiolucent table.
= Local( 1% lidocaine ) or epidural anesthesia

prn. conscious sedation with fentanyl and midazolam

Procedure of TELA

Step 1. Spinal needle and Guidewire insertion
Step 2. Tuohy needle and Guidewire advance
Step 3. Dilator insertion and Epidurography
Step 4. Epiduroscope insertion

Step 5. Annular Probing and/or Discography

Step 6. Annuloplasty / Nucleoplasty / Discectomy

TELA procedure

Step 1

* Spinal needle insertion( 18gauge, 6inch ) ON target annulus
just lateral to medial pedicular line( foraminal zone )

* Guidewire insertion through the spinal needle.

Skin entry point : 8-12cm lateral from midline
Approach Angle : 20-30 degree( from horizon)

TELA procedure
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TELA procedure

Step 2
» Tuohy needle insertion ( 14Gauge ) over the guidewire
into epidural Space(subarticular & central canal zone)

= Advance the guidewire into ventral epidural space on the
annulus.

TELA procedure

TELA procedure

Step 3
= Skin incision with #15 scalpel along the guidewire

= Slide the dilator over the guidewire into ventral
epidural space.

= Epidurography with contrast dye through the dilator

TELA procedure

TELA procedure

Step 4
= Insertion of dilator-cannula set
over the guidewire into ventral epidural space.
= Removal of the dilator.
= Insertion of NeedleView CH into epidural space.

TELA procedure
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TELA procedure

Step 5 Annular Probing / Discography

TELA procedure

Annular Probing

tender annulus,

‘ . Provocation of concordant pain

TELA procedure

Step 6 Annuloplasty / Annulo-Nucleoplasty
/ Discectomy

= Discectomy, Adhesiolysis, Foraminoplasty
Using pituitary forceps, probes and Laser
= Coagulate(shrink) annulus with Laser
Lasering with side-firing 1,414 nm Nd:YAG Laser
200-300mJ 10-20Hz : denervation, coagulation -> AF, vessel, fat
300-600mJ 10-20Hz : vaporization -> NP, lig., bone

Annuloplasty Annulo-Nucleoplasty Discectomy

*

Advantages of TELA

= Least invasive

* Fully visualized procedure

= Familiar transforaminal route

= Direct targeted treatment to torn annulus
* No steroid/ No hyaluronidase

Shortcomings

* Limitation of access
High-iliac crest + L5-S1 - Interlaminar, Transsacral
Foraminal stenosis = Foraminoplasty,

= Limited instruments

= Learning curve?

= Injury to annulus

= Long-term effect of laser annuloplasty?

Potential Complications & Avoidance

Disease transmission Single use, Aseptic technique, Antibiotics

Breakage of instruments Careful handling under visualization

Bleeding Laser coagulation, Cottonoid packing

Dural / neural injury Awake during procedure
Injury by instrumentation Adequate angle of approach
Thermal injury by lasering Adequate bending of the scope
Lower power laser irradiation
200-300mJ x 10-15Hz

Annular damage
/ Incomplete removal NP
/ Recurrence of HNP

Foraminoplasty: SAP, transforaminal ligaments
400-600m) x 15-20Hz

Removal of intradiscal loose fragments

Small annular defect

Headache, ICP

High irrigation pressure

Low pressure irrigation : 30-50cm
Head elevation

Summary

v Endoscopic annular probing &/or chromo-discography
is helpful to find exact site of painful annular tear.

v Painful torn annulus can be denervated and shrunk with
lower power laser irradiation.

v Unnecessary nuclear materials can be removed with
forceps or evaporated with higher power lasering.

v Contained HNP can be removed or vaporized through a
small annular puncture.

v Annular defect can be contracted with lower power
lasering.

v Further evolution of TELA/TELAN/TELDA is needed.
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Unilateral Biportal Endoscopic Surgery
for Lumbar Spine

Jin Hwa Eum, Sang Kyu Son
Kimhae Jungang Hospital

Traditionally, lumbar spine diseases that require surgical intervention are treated with an open
decompressive procedures, Microsurgery for lumbar spine diseases is a very successful and effective
technique. PELD(Percutaneous Endoscopic Discectomy) was introduced and some experienced surgeons
had good results. But it may have limited vision regardless of using a microscope or uniportal endoscope,
Unilateral biportal endoscopy(UBE) which is a modification of DeAntoni D's translaminar epidural
endoscopy. This endoscopic concept is different from other spinal endoscopic system with one portal,
There are two skin portals, one portal for endoscope and the other for working instruments, Thus the
endoscopic system is similar to joint arthroscopy and uses a triangular approach. A triangular approach
is a concept of this endoscopic system, Ordinary laminectomy instruments are used through the working
cannula, Thereafter, unilateral biportal endoscopic operating procedure is the same pattern as open
spine surgeries under excellent anatomic visualization, The authors present cases of lumbar discectomy,
central and foraminal decompression, and interbody fusion using unilateral biportal endoscope(UBE),
X-ray and MRI were taken before and after surgery on all patients, Most patients improved clinically
and radiographically after surgery, Unilateral biportal endoscopic spinal decompression would be a safe
and effective minimally invasive procedure compared to conventional open surgery, and could be applied

comfortably for less experienced surgeons due to the familiar anatomy with open surgery.

Key Words: unilateral biportal endoscopy, UBE, triangular approach, effective minimal invasive,
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Shoulder and Sl Joint Examinations for Neurosurgeon
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Sacroiliac tests can be divided into those that assess movement or position by palpation (palpation tests)
and those that stress the structure to reproduce the patient’s symptoms (pain provocation tests).
Palpation tests area the standing and sitting flexion palpation tests and Gillett test.
Pain provocation tests aim to stress the structures in an attempt to reproduce the patient’s symptoms,
The main tests are:

— Distraction test or anterior gapping test

— Compression test or posterior gapping test

— Sacral thrust or downward pressure test

— Cranial shear test

— Posterior shear or thigh trust test

— Pelvic torsion or Gaenslen’s test

— Yeoman test

— Patrick’s or ‘faber’ test.

For shoulder ailments, always start at the level of the neck and upper back and continue all the way out
to the hand. The best approach is a “look—feel—move” sequence, followed by special tests for a specific
region, Inspection comes first, The neck should be examined for localized tenderness or malalignment
in the spinous processes in the midline posteriorly. Soft tissues of the neck, both anterior and posterior,
are also palpated. Examination of the foundation of the shoulder girdle is the next step. The patient’ s
posture should have already been noted when observing him/her from behind, Periscapular soft tissues
and muscles can be palpated for the tenderness, which often is associated with myofascial pain, It is

important to observe the posture of the patient’s scapula while at rest and in motion. Winging of the
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inferior pole indicates dysfunction of the serratus anterior muscle, but not necessarily a neurological
injury. The most common causes of shoulder complaints are disorders of the rotator cuff, These may be
grouped according to whether the cuff is intact or torn.

The special tests are:

— Apprehension test

— Sulcus sign

— Acromioclavicular shear

— Cross—body adduction

— Yegason test

— Drop arm test

— Empty can test

— Neer’s impingement test

— Speed’s test

— Adson maneuver

— Costocalvicular maneuver
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Meta—analysis 0| & &

log OR
&
o

0 2 4 .6

Standard error of log OR

Egger’s test: P for bias=0.21

Fig. 3.
(&x: B2 NECA Vol.3 7¥5)

6. 20| kl= XI=

1, SR Ao m A (NECA), HIHEA]
http://www.neca.re kr/center/researcher/book_list.jsp?boardNo=CA

2. Review manager (Cochrane) ver. 5 download
http://tech.cochrane,org/revman

3. R—project
https://www.r—project.org/

4. Comprehensive meta—analysis trial download

https://www,.meta—analysis.com/
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Sung Bae Park', Chun Kee Chung??®

'Department of Neurosurgery, Seoul National University Boramae Medical Center, Seoul, Korea,
“Department of Neurosurgery, Seoul National University College of Medicine, Seoul, Korea,
SClinical Research Institute, Seoul National University Hospital, Seoul, Korea

» Differentlevels of Evidence

EEr e DT Grade of recommendation

Randomized control trial (RCT)
Met: lysis of RCT with results A

Level 2 pecti ive study (th i

. Meta-analysis of Level 2 studies or Level 1 studies B
with inconsistent results

ﬁ Retrospective Cohort Study
Case-control Study
Meta-analysis of Level 3 studies c

I Case Series

Y= Case Report X
Expert Opinion b
Personal Observation

* RCT, Prospective study
« Retrospective Cohort Study, Case-control study
« Case series

Past Present Future

Cross-sectional study

Prospective cohort
Retrospective cohort

Case-control study
Randomized, controlled, trials

TIME .

In Eaurvass; aoyomTaTT ToVIow Ur G GVananTs STUWies 15 USTeT iaT G TG Tauar

study

==
c 1K K&
- URRl R M AES Adl XA 2Fse A2

- 9DI|= (EMR), 82X, 24 12

— RCT, Cohort study (prospective &retrospective) , Case control
study,

« Intervention/Treatment, risk factor, experience/meaning

c 2T R E
- GHE AFEO0IL JIZ2H0IA =Z5H0l SHE L2018 = JA= N2
- UZRE, BT NS/URRE, AR =
— Cross sectional study, Cohort study

+ Incidence, Prevalence, risk factor, etiology
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ST} XIB A7 H2 e o

14 Az (PPA=

+ 9RJI= (EMR), €2, d& Iz « 22|15 (EMR)
- o= A5t 4 A0I0F - A2+ <ng 1Y
— Prospective study - N E 240l Hast el 2 & el(excel -> spss)

- CRF (Case Report Form)0| £ R

02

- REAYOHRE RE 8 2ol UalA =2

_ 32 . X 3t 2 AX Met
« 02 29 FR o @A, interim analysis X2 (Intervention or surgery) 01 & gtit b2 +& M
C GRA,EN0 SR NF HOIE 2F0l 20| - AR EIRYEZAN SN AE 8 8

— Retrospective study

A2 2TR(ARAL AR S A, B, HZ9))0 Agto| TR

A2 AN FOOUAE S0l HBH NEOKE T8 AR
rEol F AR

o

AP AN S AZ 2 C0IE +80| E0/0HA &S

« & 21X (questionnaire) « & ZXl(questionnaire)

— The incorporation of subjective patient-reported outcomes(PROSs) -

o
Jo

through self-report questionnairesin clinical practice and research Lumbar ds: : VAS, ODI, SF-36, EQSD (SRS)

. - ~ Cervical ds.: VAS, NID, SF-36, EQSD
has increased substantially in recent years .
Spinal cord: JOA, SF-36, EQ5D

— The information collected often pertains to health-related quality of

life (HRQoL) - PRSI EA N OIS SN2l SOlGHEFUSE 22 4o o
2REQII0H0lEl . (2 24 SEE, 42X+ 2
- PR AEN BOIN O N MRS Q17 ST AT AEA S
- ARA AE WA RN O, NEE RS
i i Ci2|o} Hi(SIA|)e] m|E2E2k2 oL L |71
+ & &Xl (questionnaire) {2|ef dh(SFA))of T2 Z2E2 oS LI

— Paper questionnaire vs. digital assisted questionnaire
— Review article

« Despite technical problems personal digital assistants (PDA)
outperform pen and paper when collecting patient diary data (2007,

Journal of clinical epidemiology)

The PDA method seems to perform better than P&P in most of the selected

outcomes. Technical malfunction is the chief disadvantage with the PDA
method. Further research comparing PDA with paper data collection using

more stringent methodology is needed.

— PDAC T A U Bel: w2 L), W o Q10! s F) GIER) CEE)
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242 0= = ALIR

SLAMANE AHOFTTF MR ZAF (R5)
HEZAH(2T)

@ U7t #5HE ARESH S gloj= S0 S52 ot
@UPHHSHE ARFEQ 32 o2 + AU oR7t0] £ 75| E52 Ut

@ U} 245K AlZH SO 2 212 4 lR|ot
2t Mo | 2 K| Exoolr|

DL E5 g0l SR B2 E 4 2ot o 24 [ ol £
@SR B2R § £ IR E30 st
@E502 olsfticholu] 2742 B 0| 8 £ AT

12 9lo} 22 1231 51310] 24 20k ~ =
27/ 2215 S0l 84 2t GRY,

2\ 4
@S Y= 0j40| £ 29| ES0= 0l @ EZ202 9I5| 92 272 S0| 2 L= QAN 2 '
Liphdshs Al 2HF 2 ele 4 gt €13} si9} 20| FI2f 51210 2= A0l i
IPEALEE2H HE D] 2710[218 S0 22 4 Act }\
@S 59l0| Met 8502 7ol 42 92 £ girt R f
®LHEOFF 7R B2 & 4 Ut
©FFelol M3t E5o= 1sf M2 g2+ girt e p—
©® L= 215 828 7L 82 + et
Copyright © HiChart - All rights reserved.
S =2 AKXl 4t = =
A E =8 &8 OIXAZ2 EH
¢« 2% AE2E= 0101 EMsts H20122 £+F0l TGHE A2t HIE

oM, IBXNZC 2R UAH0l =Ch

-0 NSRS 282 R HARZ HIAUNLYNE 28
2 4 A0 AFZBe] LBEL Z0/0t 1 B4 HIE
g LMY 2 24 S0 FE
. O

epiH
Epidemiology and Health
[ DATA PROFILE

A guide for the utilization of Health Insurance Review and
Assessment Service National Patient Samples

htp://dx doi org/10.4178/epih/e2014008

Logyoung Kim, Jee-Ae Kim, Sanghyun Kim

Health Insurance Review and Assessment Service, Seoul, Korea

Sample fype Computation standard

HIRA - National Inpatient Sample (2000-2011) year (13%) year (1%)
HIRA - National Patient Sample (2010-2011) 1.4 million patients overall per year (3%)

HIRA - Adut Patient Samp 11) \ppr y 1 millon patients over the age of 65 per year (20%)

HIRA - Pediatrc Patient 11) \DY y11 under the age of 20 per year (10%)

The size of each sample data s either 1.5 millon patients or 20% of the lotal numbe in the corresponding area of the original data.
HIRA, Health Insurance Review and Assessment Service.
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Road to Big Data Research

o =

AMICH

HSZOIEHE 28, 245101 )Xl = H2E
251 s x
tHS3atH

(R+

81 g0

44 Hl

[ Bigdata Market Forecast, 2011-2026 ($US ) ]

@

WIKIBON

w00

om0

2
g

Figure 1. Numbers of publication based on Urited States SEER (Surveilance, Epidemiology, and End Resuts)-
01 T i

National Cancer Institute. SEE Tnstitute; 2013 (8],

SE(Complexity)2| E7t

Big datall S &

PHamiel WHal el YNEpH TSR sfoict CiXle BER0) Jlsigasioz S5
HEIOIEZBIAR 2l

218, A% 91| Ab| BUOIE] 5 clolele] 57 F7Iet FElolclol 5 BiNESE
Hole} 360l ciotst

TSR] Y2 HOIEL LA Kol B2 X dolElel 55 2ol Hole 22 %
Aele] S24o| st

NS, RUER), AE2IY Yo S LRt FEe] F712 COIEIe] 44T OIS(SE)
427 371, 2 colel Heio} Hue| §8 918t OlE AR % B4 4t BR

T=(Volume)| F7+

Ci(Variety)| S7t

&%(Velocity)2| B2+

Volume Velocity

Central dogma / biological data & components

e AR m-
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From the particular to the universal

A.-L-Barabasi & Z. Oltvai, Science, 2002 7

Signaling Networks

+ V:molecules

* E:processes /
regulations

MAPK signaling

P
.
= -

e
- " « R
® oo

Gene-Gene Interaction Networks

The Genetic Landscape of a Cell
Michal Gostanga, et 81, « V:genes

SC ience Science 327, 425 (2010);
« E: genetic relationship

DO: 10.1126/science. 1180823
Alaras

Protein-Protein Interaction Networks

AR1L0 v Lethally and cenlraltyin protein networks « V' Proteins
+ E: Protein bindings

Barabasi & Oltvai, Nature Reviews, 2004

Disease-Disease network

Network medicine: a network-based
approach to human disease
T ————pp—y—

+ V:disease / genes
« E: disease association

. as%oBed

15

Albert-Lészlé Barabasi, 2011, Nature Genetics

Concept of Network Medicine

Cellcellinteraction
Cobmawk | Mcroenwonment | onune
Samples: ~ . &
Catsinviro s
Tiessa somplon &Knowedgebase |
Quantitative outputs: ‘/‘/ \‘\‘
Genome Interactome
Epigenome Proteome
| Transcriptome. |
Patient Disease in Context
Cancer e
. SN TR
Diabetes HeartDisease
Asthma
N
' : Soclal
S Networks.
R L
g Erler et al, J Pathol, 2009
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Reasons for Growing
Complexity/Abundance of Healthcare
Data

< Standard medical practice is moving from relatively ad-hoc
and subjective decision making to evidence-based
healthcare.

« More incentives to professionals/hospitals to use electronic
medical recording technology.

« Additional Data Sources
— Development of new technologies: capturing devices, sensors, and
mobile applications.
— Collection of genomic information became cheaper.
— Patient social communications in digital forms are increasing.
— More medical knowledge/discoveries are being accumulated.

Big Data Challenges in Healthcare

o A HHUX L2 LAIIS (unstructured clinical
notes)& T A&t CIXIE S AISIDI10F Xl Lt

Z Xl & 1 potentially useful biomaker, informationS
extractionot )| & Al &CF.

» Genomic data®2t O'“data— Sx=
ZIHAIZ1D ‘JXI 2 WHOICH.

o BHXPO| B ocial interaction, communication 0fl

et 32 FE Ol AN S & A 0| FIHEICEH

O_HL

or=s&84d

o

m_'_ﬂll
\—4“’ FI

* Privacy

« 2 A0l =2| Medical imaging dataS S S£& 22 CI2)|

Overall Goals of Big Data Analytics in
Healthcare

Big Data
Analytics
Electronic ’
& Health Records @ - Lower costs
Genomic Behavioral Evidence )—_ ,
+ Insights
Improved outcomes
Public Health through smarter decisions

* Take advantage of the massive amounts of data and provide
right intervention to the right patient at the right time.

+ Personalized care to the patient.

» Potentially benefit all the components of a healthcare system
(provider, payer, patient, and management)

“Case lllustration of Big Brother”

Korea’s Thyroid-Cance
and Overdiagnosis
Hyeong Sik Ahn, M.D., Ph.D., Hyun Jung Kim, M.P.H., Ph.D., and H. Gilbert Welch, M.D., M.P.H.

Epidem Screening

H i
g !
g 23
H 1]
H §
i
Percentage of Aduls Reporting Being
Screened for Thyroid Cancer
£ Penetration of Thyroid.Cancer Screening (2008-2009)
M and Incidence of Thyroid Cancer (2009) in the 16
Administrative Regions of South Korea.

‘Thyroid-Cancer Incidence and Related Mortalit in South Korea, 1993-2011. Data on thyroid-cancer screering are from the Korean
Data on incidence are from the Cancer Incidence Database, Korean Central Cancer Community Health Survey Database, Korea Centers
Registry: data on mortalty are from the Cause of Death Database, Statstics Korea. for Disease Control and Prevention; data on incidence
arefrom the Cancer Incidence Database, Korean Cen
tral Cancer Registry.

All data are age-adjusted to the South Korean standard population.

The NEW ENGLAND N Engl J Med. 2014 Nov
JOURNAL of MEDICINE  6;371(19):1765-7

Restoratve Seeg?

Being "y
Sened the Transgendsr
M

Study Points to Overdiagnosis of Thyroid Cancer

ancer experts, n South
Korea s not lung o breast or colon or prostate, Itis now thyroid cancer,
A

tsunami of thyroid cancer,” as one researcher puts it
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South Korea’s Thyroid-Cancer “Epidemic” — Turning the Tide

March 2014

screening

No. of Patients Who Underwent Surgery
for Thyroid Cancer

& @

Quarterly Average for Yr 2013 2014 2015

Figure 1. Trend in the Number of Operations for Thyroid Cancer in South Korea, 2001-2015.
Data are from the Health Insurance Review and Assessment Service, South Korea.

The NEW ENGLAND
JOURNAL of MEDICINE N Engl J Med 2015; 373:2389-239

“Case lllustration of Big Brother”
NAIEIIN
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My experience-1

J Neurosurg Spine 19:307-313, 2013
TAANS, 2013

Association between low-back pain and lumbar spine bone
density: a population-based cross-sectional study

Clinical article

SUNGKYU LEE, PH.D.
KEeuNG NYON Kiv
AND YOON Ha, M.

P.H.,! CHUNG MO NaM, PH.D.,2 Do HEUM YOON, M.]
.D..* SEONG Y1, M.D., Pu.D.,} DONG AH SHIN, M.D..

ICenter for Tobacco Control Research and Education, University of California, San Francisco, San
Francisco, California; and Dep o and . College of Medicine,
Yonsei University, Seoul, Republic of Korea
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Road to Big Data Research 0t &

Total population of South Korea (2009)
n=48,740,000

|

Selected sample for the Korean National
Health and Nutrition Survey
n=12,722 (response rate 82.8%: n=10,533)

- Participants under 20 years:

I =743 l
- Participants who did not
conduct bone densitometry
measurements: n=599

Selected sample for this study
n=7,144 (male 3,099; female 4,045)

Fic. 1. Study sample flowchart.
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My experience-2
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. . . . Place of residence (province v3. metropolitan) 0.040 0522 0.058 0.119
Bone Mineral Density in Lumbar Spine and [T — oo oo | —omeTom
Education (yr)
Femoral Neck Among Adult Males
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Dong Ah Shin, MD, PhD, and Yoon Ha, MD, PhD+ p = = d e
—
(Lower middle vs. low) [ 0040 [ o | 0046 [ 028
Nationwide representative sample for the Fifth epermicdle 2 Jow)
Korean National Health and Nutrition Survey (High vs. low)
N=8958 Excluding: Urine cotinine level (ug/mL) -0.238 <0.001 -0.079 0.036
. :umc! &:3.?:33 lypertension (yes vs. no) -0010 0894 0092 0021
ym.p:qund.{ Diabetes mellitus (yes vs. no) 0.080 0.448 0.09% 0011
(n=1503) Thyroid disease (yes vs. no) o111 0692 0000 0994
® m&?ﬁ&m Rheumatoid arthritis (yes vs. no) 0.0s8 0.804 0.009 0.802
Selected sample for this sf leveltest and T-score test Body mass index (kg/m?) 0392 <0001 0.169 <0.001
n=770 - for femoralneck and Alcohol consumption (monhly; yes v5. no) 0039 0511 0022 0557
rephe(n=1842) Exercise (walking; yes v3. no) 0048 0447 0014 0707
Heavy exercise (heavy vs. light) 0129 0.157 —0.0s1 0.19
[ —p—p—T——
m  OBERA e B SUCREETE z o8y
(HIRA-NPS) (NIS) (NHIRD) (NHID-cohort)
4 —gn 24 uege 0 e FH_an oy -@% 24 2zEdE
rew mwE ias) A s . dEY . Y30 GEdE HR2A Yust 0|
AgHG -z @7 -28 974 TIMTI R T _se avaams B
== = == o XRO #Fd
sy UTEA BE I oo oo o ooz saq s UTAE ZS3E 1€
FEEY sase VIS IR AR CRMIEERIRE sase - WYY SIHH Blol HTXE THOE HF IR0IS LY Ol It
=g W oo -8 B4, 793 G S ERCEN
sHAT 9% 2 k] JeE R A28 ksea . or2AIgol oS XA HEE JXD 98

- g4 wek 44, 9
Aol wge ueld

Kk Aol B¢ 30 -HFS P
- 2% episode#E A

~2U%d gE dEg 28
-4 99, o As D -FFE 22(2002~2010)
2 subject—specific —€¥ 4Q, oA A= A
% subject—specific DB
A%

95
—ATE A AT
-94 Hgo) Jides
e n o sw = A —azEe TAIRe ¥
o R S b L ug Zaud de 924
B N -9TeH 32 w39d o weld e 2
9 REY FEHEAN
22)
—Qagd 0w -9 7008 @ AR - WA $RAS o 1008 - A FRAb F 10087
ERE _aaed s 3 1% episode 258 28 038 47

- B gt A @IFEY, HYE, e BHE, HasA Agels TEY

holl chet A7 7ks

+ Real world - M[oHY HEX 2Z0| oftl UA| 2ol 2ty ¢

+ 0o FHE HO|EIS HBI22 H|S I AT -

. #Hdom mgx

- 22H EX % #H80 H

~

5
. o7 gxo Hay e 4 #8

+ Ot GoH Afo|= -

tio

SAN ke, e X9, crdet B W

127

KSNS



2016 O

Ik

Big data® 1 2

2 20l A
HM&EE2 lst?

OIOIE= BHEAl #AA2 JE X 12 0l 2L 0106t TIOIE S
0l Z2otH &= A2XL, reviewer, SXHS2 OIOIEIDJH K=
ZE 8IS A 2ol Ol ol ot 2 XA Sl 010k BHCH.

OO0l It HE0] A2 X Rot= R 22
SRRSO &2t et 2HISE LYAZ 4= ACH

= zH
SHH

NI“

0= CIOIEf Hiol A0 NISEE}NSQIP Ol Sl et 2 co-
morbidity 2l =2 Xl 0l <0l Big dataJt 2Hah & 2t5t data®
THEIUN LS+ AADE é‘% 0l oH olf OF BFCF-

128
KSNS




129

KSNS



2016 LHPHAMZ=AMZOLO| SH o=l

SNSE Egt M| AfetEate] chat

2oy
S8l el

00 04 A0 A9 Q% 433 5 vha

130
KSNS




SNSE S0 MH AorS1tol (ot & ¢ o

v A Ao ol 71

29225492

B AN 3 F olopue.

131
KSNS




2016 LHPHAMZ=AMZOLO| SH o=l

i ged Aol 28 5 g+

- THIIF A8

Open Facebook . 23} ol A 2 + Ak
Twitter « SNS 1MITH
Skype . sy set
+ Google 7|2 siAS3t
Hangout G mailo] glo B B% Alg ks
o531 Viber - 2R sMsls
WhatsApp - DI, RE AR EO| SOBT
FE & FA . FER 00 HAUE AFRE0| 20| AZ
HolA= HAXN . HolA AXZ HAIX L oo IS
- EAAY
Linked In © FEHSNAI0M AL
« Blot JAjglo] TIRLOIR] OFUA| ZeHCH 27
i + OFA|OIRIE0| 20| 2
LA Line [AloFel£0] 20| A8
- &5 Aol 2ol ey gt
Telegiam . Blsiness g2, = s1A 2 Cfgtoj €2 Mol
- Holazztolssl
Instagram . == e ol g2
. =2
Google . olg A
TR ] >
Youtube - SN AM a

ahgi o] gl ol A o) glr

Teacher, Tomasz uwog
14: Dear Dr. Tomasz. | cant attend

Marcelo Perocco RS
8 g U
Az Alias o5y
o2y g stpue,
s’ Robert Saftic Y5y
Do §2 guct
@) pradyumna pai e
® o
Andrew, 9 4% ey
ooy §28 g5,
Minseok Seo wis
Doy g Bguct
#Y FolyHonof et way
Oy §2§ Agust,
TR 12y

84 B e

Nikolay Peev
L2 Nik | Woke up ?




SNSE S0 MH AorS1tol (ot & ¢ o

LEREECEET Y

A A A ghzsle) g A A 53)e) o

V COM X NCO

Congresso Brasileiro de Cirurgia e Técnicas
Minimamente Invasivas da Coluna Vertebral
28 a 30 de julho de 2016 - WTC - Sao Paulo - SP

www.wemisst.org

WCMISST 2016

5% World Congress of Minimally Invasive Spine Surgery & Techniques
15t Symposium of Korean Minimally Invasive Spine Surgery Research Society
5t Asian Congress of MISST:

June 1wed) - 4isat, 2016 ’
ICCJeju- Jejulsland, Korea

Important Deadlines

*Abstract Submission: December 31,2015
=Early Bird Registration: March 31,2016 /
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HEAM EAMSIH AEHEA onlyone007@gmail.com Aoz} 6
22 3 =S A28 mckim@catholic.ac.kr A9z}

Zl o] x| 3| HAM|CH ZetME AR drroom@yuhs.ac Az}

Z a7 Z3¥ S-EYHA nsorvos@gmail.com Aoz} 3
4 e =3 NE L2HEH kms2158@naver.com A9z}

oy =3 (SINES mj—2001@hanmail.net X5{Q|u}
Zels M3 221 M2YH kmh3800@dreamwiz.com Alzo|a} 6
ZEH Y33 YAAELlute| nskbj@daum.net A9z}
ZAEHZE BAMFE oo QMHEA nskbj@daum.net Aoz} 6
g H3lH 28 SR nsurgeon@gmail.com Aoz} 6
283 3 Foa{Ee kbgcom@naver.com A9z} 6
48+ H3H f2|HH neojove@nate.com Aoz}
AR Sk DotH|C|Zol R sonata617@hanmail.net Aoz}
282 Z=3¥ HMICH MEZAHA denny@naver.com A9z}
2482 H3H US= MY kbwns@hanmail.net Alzie|at 6
22 X3 27 J|=He solving@hanmail.net Ale|nt 6
23 Y33 BAUSLHEA hospital78@naver.com A9z}

¥ 3 B MEMAELolA kbjmd1106@naver.com Alzie|at
ZE8E H3¥H 28z Mye|ut apuzzo@naver.com Aoz} 1
a4 HIH FFMeEH penfield2@yahoo.co.kr AlZAQlnt 6
FARS N | HalA 2ol QHHH Y neuron19@korea.ac.kr Alzie|at

M E Sk IS BEHAMRHEY kimsd@catholic.ac.kr Aoz}
24= 3 ATHEHER kimkeith@naver.com A9z} 4
o HIH eS| chali—1234@hanmail.net AlAQm} 6
48 =39 SSE79| ssangyong99@hanmail.net Alzie|a}
dd  BUIE  FGHigH sw902@ynu.ac.kr AlZdQ|mt 1,34
a2  H3H MH=zHY kswphj599@hanmail.net Alzie|at
a2 Hd UEZ0|AHB(ZA) speeduk@hanmail.net AlZiQ|ot 4
ZMZE BAMIE oS SSHH sjkimmd@unitel.co.kr A9z} 1,6
dodE  HIH MNELIMEHH www.sckimns@naver.com AlAe|at

AR =x Sk Holga narodniki@hanmail.net Aoz}

FAR SAFE HUFSIAHBEIUEMIME  totalspine@naver.com AlZQ| ot 1,4
PRSI SMSE OfFCHHEHA shkim709@ajou.ac.kr AlzQ|a} 15
Ao Sk TlF aHHA neurokeem@naver.com Aoz} 456
ddsE  H3H IS MEd2EH edcrfv98@hanmail.net Alze|at
s  HIH OtEMGe|utel# kshnss@hanmail.net Alzie|at
oz  H3¥ HYLtar @A tmg100@korea.com Alzie|a}
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2016 LHPHAMZ=AMZOLO| SH o=l

ol & 7= A2 & E-mail 3= s
Z4dd =3 —o|a saengyeobkim@naver.com AlzQ|a}
a4z HH S4H MS0HEH ksk12261226@yah00.co.kr AlzdQ|at
ZAal Y33 LI2H3 patch—min@hanmail.net A9z}

ARSE ! SMEE = MfEHA 64901 @hanmail.net AlzQ|a} 24
M= H3¥ Z2012IH ssdl101@naver.com Alzie|a}

243 Y33 HMMSEelet ya—re@hanmail.net A3549|1} 5.6
a8dd  Z3¥ St FX|HHA bicbrother@hanmail.net xh&te|stat
ZAal SMEH ASASiE spinekim@khu.ac.kr AlZdQ|at 1,46
248+ 3 HiC|QIH -3 pummmba@hanmail.net A9z}
a4 =¥ SEEEEHA xamxara@naver.com PSEzfelinl}

48 ZFE BAE 2o zayoo77@naver.com Aoz}

248z BMFE  Bio{Ee ynewp@naver.com A9z} 5.6
2484 SASE MBS imfine99@gmail.com Aoz} 5
AR Sk Z8EMA oA ns713kim@naver.com Aoz}

Z A HY Y33 QIX|CH S AEHEH2 kimst015@hanmail.net A9z}

4 M el d3|H stUMZe|utelH kst716@hanmail.net Alzie|at
st BAMIE O OEFEEIZYH kshns90@hanmail.net Aoz}

249 =3 Slids|YEA k22356@hanmail.net AlAQ|m}
dds  H3H SEHUEA shkim@med.yu.ac.kr AlZdQ|at

485 H3¥H HZHA shkimynmed@hanmail.net Alzie|a} 4,6
2488 BMIE  MF sefEE mirage97@hanmail.net A9z} 6
248 H3¥ i FERE=E shkshc@hanmail.net AlzQ|a}

248z H3¥H UXIHHA psychoB04@naver.com Alze|a}

2d=2 &3 HEHEA karims@naver.com 35491} 3
ZMHE BMIE M2 HEE my—ksy3@hanmail.net AlzQ|a}

AN (I Sk ZME A2 atol# ksins@hanmail.net Aoz} 6
A H3E HX|H2HA handurea@hanmail.net A9z}

HM=E B4 Do) kiEHE sehoonkim.ns@gmail.com Alde|nt 1,25
M=z =3¢ HetE St blueshrimp@naver.com Aoz}

4+ =3 f2EHH ourspine@naver.com 35491} 6
44 BAgE  AegrFenely 6604sm@hanmail.net Alzie|at

8 =39 =i tndyd80@naver.com Aoz}

45t BAMFE EHF MRUEHA shk2544@naver.com A9z} 6
=z Z3¥ A2 dEREEEH ontheboard@naver.com AlAe|at

A SMEH MFZEIHA kskk1028@hanmail.net AlZdQ|mt

4 & 3 neuroks@hanmail.net A9z} 6
&2  BAFE MHYNSYHH deux8888@naver.com Aoz}

45 3 4dslolz 3 sungbumi7@hanmail.net AlZ4Q|mt 2,3,4,6
25+ =3 BAistE A chariza@naver.com A9z}

4 S El =3 —o| karlshim@smith—nephew.co.kr XiEto|stnt
s =3¢ o2& aajechtkskim@hanmail.net Aoz}
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ol & 7= A2 & E-mail 3= s
A2 Z=53 LEAMNHA kkimsion@hanmail.net AlAe|at
AR Sk 2HLIZIQUH A swkim711@hanmail.net Aoz}

4o x  Z=3H dEA kimyeoju@hanmail.net HEAFA T}
4oy H3H dFEMSEIHA ajcroninkys@hanmail.net AlZdQ|at
AR Sk Y opAHH B yeonsoo69@msn.com Aoz}
4 3 SEEH ygk@cbnu.ac.kr AlZiQ|of
e 7 H3¥ 7S] 2782 ygkim94@hanmail.net Aoz}
g2 H3¥ L2 He drdimple@hanmail.net Aoz}
4371 H3H O|yE MEHHHA ykKim64@yahoo.co.kr Alze|at
FAR: ]| HalH MEIHA raens@hanmail.net Alzie|at 6
Z o uy SMEH BUCHEHA ybkim1218@cau.ac.kr AlZ4Q| ot 1
g N da|lH ;| = R e kel il elt Kimspine@hanmail.net A9z}
28+ =3¢ 2o 2343 nssasm@hanmail.net Aoz}
FARSS IR SMEH AEEE yskim@spinebest.com Aoz} 6
a4 A H3H EAZto|H wr3737@thrunet.com AlZiQ|m}
g A 3| felAlgeutel yskbgenius@gmail.com Alzie|at
e =2 H3¥ HE MXH kyoysh@yahoo.co.kr Alzie|a}
432  H3H IS EdEEEH youngwookim1732@gmail.com AlZdQ|mt
232 H3H M2 LI2EY ywabraham@hanmail.net Alzie|at
e H3¥ AEHA iamyw@hanmail.net Alzie|a}
4T H3H Al Ee|at nskyj@yahoo.com ALl
4 H3H =i A spine1225@naver.com Al 1,3,4,5
4 F Ef EAMSIE R ordEA kimkoda@yahoo.co.kr Aoz}
dEH  HIH Fabsla N EEkelinl SIFC kykns62@yahoo.co.kr Alze|at
2385 H3H MiEAlde|ato| g snflvnf@hanmail.net Alzie|at
2z =3¢ MNZ2olth o|Aretm A okim9646@snu.ac.kr Aoz}
2l 2 rj 35| ZI5H Al gauzekyd@hanmail.net ABLut 6
Zga H3¥ 7{A| dHeH ns20c@naver.com AlzQ|at
89 H3¥ EAL MHIEEH santanar@hanmail.net Alzie|a} 4
284 BMNIE  HEYHH holydra@hanmail.net A9z} 6
4EqN H3H 27|12 kyseog2000@naver.com AlZdQ|at
e+ Sk 243 HEHA kyspmk@naver.com Aoz}
89 SAEH  FH SEHH yhkim1968@naver.com A9z} 6
e 3 =3 ANSoiH3 kimyh96@hanmail.net AlzQ|a}
L3 EAMSIE o] 2 wkkim@gilhospital.com Aoz} 1,56
FARCSN | SMEH  FF luschka@medigate.net A9z}
225 HIY MHS2|H toujourkim@naver.com AlAent 4,5
ARl Sk EfSHE2 ns@medimail.co.kr Aoz}
ZE2 BMNIE 2 s=EHE drnskim@hanmail.net A9z}
EN d3|H Hi2lsHa yunsuk.kim@gmail.com AlzQ|a} 6
Z24 BN NEE HHMSHEHE kimes@skku.edu AlzdQ|at 1,4,5,6
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2016 LHPHAMZ=AMZOLO| SH o=l

ol & 7= A2 & E-mail 3= s
ed  HH AEZHY esk0327@hanmail.net Alzie|at
oy HH S AlZdQ| 1}
deols  H3H AT MEZEAEP pleiades95@hanmail.net Alze|at
deds HH ZT228EH drkis20@naver.com AlAe|at
el BN A SMelEH neurokim@dsmc.or.kr AlZ4Q|mt 1,2,4,5
Zels BMIE  HF MRUEH drihkim@orgio.net A9z}
FAR-TES! d3|H 7tEEI] HEVIERHY nsman72@hanmail.net AlzQ|a} 15,6
ARSIES) =3 JtEEIEYe = k810a@hanmail.net Alzie|a}
A B of EHAV|EHY cord123@naver.com Alzie|a} 1.6
FADN ! d3|H Qrek M doco902@gmail.com Alzie|at
ZA Sk Z4x2e|s8H spindok@naver.com Aoz}

Z A Y33 BAMAR|utol jykim214@hanmail.net A9z}

FADN ! Y3 Mx 2e|HA i333d@hanmail.net Aoz} 1
2re HY ZIHSH nsmans@hanmail.net Alge|nt
2AE  H3E =2 MStiE3 chaeyong. kim@gmail.com A9z}
22 BAMIH kjwo002072@yahoo.co.kr Aoz}
s HH PAr=I P Lol (elb nskjj@intizen.com Aoz}
Zxst BMIE B 21M7[EA implife@medigate.net A9z} 4
Z S Y3 kim_jaehyun@hanmail.net AlzQ|a} 6
FADN | Z3¥ SOt oschang75@naver.com A354Q|u}
2As =3 ZMcfE A rubg2day@gmail.com A9z}
ZAE  H3¥ SAHEREY nsdrkjih@hanmail.net AlzQ|a}
ZrsE =¥ HUHAX|A kjh714a@naver.com Aoz}
Z2AE  H3E S| byfield@hanmail.net A9z}
2z H3¥ =X grimi2@hanmail.net AlzQ|a}

FARPS = Sk 22|59 AMALute|H kjddr1258@yahoo.co.kr Aoz}
485 H3H A MSo0H A nsman98@hanmail.net Alze|at
Zdal =3 granada014@hanmail.net AlzQ|a}

FARPS IR SASE QUX|CH SHRCHEdEH A jheaj@hanmail.net Aoz}
dEEH B FEEAEHEA kimjungchulns@hanmail.net Alze|at 6
Z2d8s =3¢ fe|S5o|stnt anenice@naver.com AlzQ|a}
8= Sk T2 MEEHA ns733@hanmail.net Aoz}
283=2 &3 AMICH ZEHMEZA SR ballboy07@hanmail.net A9z}
433 HalA SERES| nostoi72@naver.com Alzie|at 1
32 H3¥ 25l theZ2HH geunspine@hanmail.net Aoz}
ZEM =3 ESES eS| cheomdanwoori5@gmail.com A3549|1}
d43d H3d T "o AlAe|nt
25+ H3¥ Al AENZSEHE jongskim@skku.edu Alzie|a}

FAR RS Y33 nsjskim@hanmail.net A9z}
3 d3|H i S ala7070@hanmail.net Aoz}
AR MG AN HA justin100@hanmail.net Alze|a} 56
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kjtnsa@naver.com
mmbass@naver.com
coldrains@naver.com
preculins@gmail.com
nskjh@kumec.or.kr

“ B
=ss H3¥
&=  Hg¥
4y =3
dFst BN
axd  Zad EES fell-one@hanmail.net ot
d4Fd  =3¥ EEAHAE zzalbang@gmail.com ot
z = =3¢ st ES|stt tamsaeg@hanmail.net
dEH  Z3H X sto|EH lornman@hanmail.net AlA
&z HIH el AR nkalzabi@naver.com AlA
Z&zgd =¥ 722 MEIMEHY brett80@hanmail.net AlA
HE H3H SEAIELntolH capjo@hanmail.net Alze|at
FAR 3 M gokim134@hanmail.net Aoz}
ZEa3d  BAE  Sx=HEHE midstonek@yahoo.co.kr Alzie|a}
4 XA =3 DT HA soar1945@gmail.com A9z}
ZXEg BAMIE  QlolciHA medpower7@gmail.com Aoz}
ZXlst  H3¥ 2o dopaa@naver.com Alzie|a}
4 x| & Y33 veyllove@hanmail.net AlZQ| ot
dxs H3H SICH A A AR nto| & yogykr@naver.com AlAe|at
4X = =3 UL EEHP verve0525@naver.com Aoz}
24Xz 3 AE AMHEA kihdesk@hanmail.net A9z}
FAR: d3|H o AEHA bebe00@hanmail.net AlzQ|at
AR Sk Rl PSEE N 2 Redinl (el El| nsdr1301@hanmail.net Aoz}
a4 H3H Mg Li2EH ns1388@naver.com AlAQ|m}
4 BN i everns@naver.com AlzQ|at
Z x| Sk HAb dmE nsikkim@hanmail.net Alzie|a}
A4 aer =3l UL SHMEEREL 0t drjmkim65@hanmail.net vsketelinlt
FARN =Y =3 AlALlat freezero00@hanmail.net AlzQ|at
x4 HalH 7tEEIH NS48 mddavidk@gmail.com Aoz}
FAR P Z=3|¢ ZSEsEH kim861203@hanmail.net AlZQ| ot
a4y H3H ESEIraPARelinl telt | kiyis@medigate.net AlZdQ|at
AR Sk MetrZe|nto| & kimjinnO@unitel.co.kr Aoz}
a2 H3H Qr=eiH A jinwookim02@yahoo.com Alzie|at
=g HH SR H|AH jibel@naver.com AlzQ|a}
AN Sk 7ol 2 doctorkim128@naver.com Aoz}
4 H3H HFME[HEH kneuros@daum.net Alze|at
a4+ H3H HES QUHY baoro818@daum.net AlAe|at
s H3lH SHEICH 2 Al e nskch@hallym.or.kr Aoz}
A4 BUIH EXEH drpooh72@naver.com Alze|at
s H3H RS kchns977@daum.net AlAe|at
FARS Sk 7 x2S ir97164@lycos.co.kr AlZ4Q| ot
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2016 CHRHAZ=AZOINet0| SHl SH&Lial
ol & 7= A2 & E-mail 3= s
HEE BUIH  ZHEEA jeuelkim@gmail.com Alde|nt 15,6
dxs  BNIE MSHHEHE chiheon1@snu.ac.kr AlZ4Q|mt 2,456
dxs  Z=3H k—punch@hanmail.net AlAQ|m}
el =3 oY= ypusipa@naver.com AlZdQ|at
ZEfH Z=3¥ HYF 22[HH timingktk@gmail.com Aoz}
ZEf#  H3E HEostn 24 Hel osktg@wonkwang.ac kr A3549|1}
ZIER A MY 45|02 ¢ kumckts@gmail.com Algelut
ZEf A Sk QIM LiFa|Hs trapezi@hanmail.net Aoz}
ZHE Z3¥ M MHIEEH paezang@gmail.com Alze|at
ZEE  BAsE  o)iEddelnt smspine@gmail.com AlAe|at
ZE Y =3« ZUIHSH 2 euro3399@naver.com Alde|nt 6
Z el et Y3 nefjiAL(atelH tewanykim@hanmail.net A9z}
ZEf 2t H¥ R M2 HH satiating@hanmail.net AlZdQ|at
ZEl 2 =3 QlSICHE & xodn416@nate.com Aoz}
ZEfH Y33 HIRIEHA cmsc99@hanmail.net A9z} 6
ZEl & B3 2 AP minerba35@hanmail.net Aoz} 1.6
ZEzE =3 & X H 9 tikim0903@naver.com Alge|nt
ZHYE Z=3¥ ISetEgH knightduke@naver.com Alze|at
ZEefs  H3¥ =HIE MEe|nte|& street18@naver.com AlzQ|a}
ZEsEs =3« X op|SHe ns00161@kornet.net Alge|nt 6
dstg H3H I 7I=EH cornhi@naver.com X&to|sta}
zse N3 SEIVNP-LeTnixelt kihayo1914@naver.com AZelat
Aoty H3lH OIM 21 M7 e hansung_kim@yahoo.com Aoz}
FARC I Y3 UM At 2 kimkang1@chollian.net A9z}
Z st A =3 SERIESEESRS dukwoon@paran.com AlzQ|a} 6
Zotd H3H =M MPE|HH rhohw@daum.net Aoz}
dots H3H =2 A HEE P nhsdad@naver.com AlAQ|m}
AR =3 HM[et=2EH taveras@naver.com AlzQ|a}
e BMIE  MFEMUREEE khsnsa@gmail.com Aoz} 6
e & Y33 brainns@gmail.com AlZQ| ot
e B MEHHA neuros@hanmail.net Alzie|at 4.6
A =3¢ Lot synjiy@hanmail.net Aoz}
a2 B HAHHEA naturalspine@gmail.com Alze|at
AR IS SAsE 2 M20EH jiokim@snu.ac.kr AlZQ|at 5.6
4= BNE  HRYE selftrust@hanmail.net AlZ4Q|mt 1,3,6
A=l d3|lH = N2EH khk0811@lycos.co.kr Alze|at 3,6
s H3H SOtCHHEH hdkim@donga.ac.kr AlZdQ|at
ey Sk 2Ess eS8 hskim6903@hanmail.net AlZdQ|mt 6
ZE N d3|lH SHR| S kimkim42@daum.net A9z}
a4 3 5{2|HEt A e|utelH nskhsoo@naver.com AlAe|at
Zgd  HH Ol H hyoungihl@gist.ac.kr Alze|a}
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ol & 7= A2 & E-mail 3= s
4dEs "3 S MBIl 38a38a@hanmail.net AlZdQ|nt
83 Sk QFEM|C| MA ol jioong@hanmail.net Aoz}

2 =3 =i khc1269@naver.com A9z}
4z H3H oi2l=gH kimhosang@gmail.com AlZdQ|at 45,6
sz =3¢ ESE(lesb skullix@naver.com Aoz}
FAR=IDN | Y33 NE 22HH in003003@hanmail.net AlAQ|m}
8 =¥ MSX|UHEH jiung1030@naver.com Alzie|at
s & Sk TIEsHMAR ol gaari@hanmail.net Aoz}
235 % Y33 NE ZEHR2ESHH hjkimns@kornet.net A9z}
ZE7]  BUFE YR IEEHH child1022@daum.net Ale|at 5
ARl =3 AUTHH A bob3998@hanmail.net Alzo|a}
d=s ZH3H ZHMoNHE Y HLHTIME!  floodns@naver.com Alze|at
et HIH SATHE A jubong@daum.net Aoz}
ZetE  H¥ EfStE bestspine@dreamwiz.net Alzie|a}
& 3 =3 =2 |HeH pang9568@hanmail.net A9z}
FA=RE S| d3|H USEEIH seobi911@nate.com Alzie|at
gz =3¢ ofl -~ hji—kim@hanmail.net Aoz} 2.5
g 3 =M SEEA hyochangkim@hanmail.net A9z}
4 = =¥ LM NHIEE A drwhony@hanmail.net AlZdQ|at 4
AN Sk 7tEEI BN armadai997@naver.com Aoz}
4 = 3 g+HA slash21c@naver.com A9z}
T S HEAER|atolH lkhappy@naver.= AlZQ|nt
HES Sk ol AEH kimhs713@hanmail.net AlZ4Q| ot 6
Ao H3HA == IPAeinl, ns_doctor@hanmail.net Alze|at
FARCIe =3 —o| gabangku@naver.com AlzQ|at
FARCIIES SMEH EHAT|HHP kmctskhj@daum.net Aoz} 1.6
4 3 Y33 UX|HH loveury@hanmail.net A9z}
L& st H3l¥ LIS stAELe|ate| jonghanna@hanmail.net AlzQ|at
=49 SMEH  BEACHEEA goodnsdoctor@daum.net Aoz} 3
232 3MNIE  MIHEHA ppforu@hanmail.net A9z} 6
g5+ H3H gariEeneld nds29516@naver.com AlAe|at
Z2&d Z=3¥ happyns71@yahoo.co.kr Aoz}
g5 3 HIE22AM 2|0t skawnsfhr@naver.com A9z}
HElHE M SUCiEA nsnam@cau.ac.kr Alzie|at
ot =3 Lot hann7@hanmail.net Aoz}
g3 H3H Al nhw5858@naver.com Alze|at
LY FHIFH ZEUEMEHEY nbi1004@naver.com Alzie|at
482 HIH S4H MS0HEH swroh@amc.seoul.kr AlZQ|nt 1,56
gz =3 N saintvega@hanmail.net AlZQ| ot
gy SIS Aol gaju—f@hanmail.net AlzQ|a}
Lds HIH STHEEH hyanggii@hanmail.net Alzie|a}
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2016 LHPHAMZ=AMZOLO| SH o=l

ol & 7= A2 & E-mail 3= s
L XA M3 ot UHA rhodzin@yahoo.co.kr AlzQ|a}
LEefE F3H AMICH ME2IAEA secegita@yuhs.ac Aoz}

Eog= | Y33 =l nsnhjin@dreamwiz.com A9z}
24 M3 Cx2HH esdoho3@joeundu.com AlzQ|a} 1
=N SME[H TS Mo jwdohns@paran.com Aoz} 36
EES A QIM 21 M7 |HA jidih@hanmail.net A9z}
T2  BMFE o= hyunwoodo@gmail.com AlzQ|a}
= =3 SMEH =2 headlove71@naver.com Alzie|a} 1,4
FH=E HIH enxogns@naver.com A9z}
=24 FH3H ryouks73@gmail.com AlzQ|a} 1,4
24N SASE JIEEI M2H2-HE nsdoc35@catholic.ac.kr Aoz} 5
SFHe  BMIE AMLIEREHEAE eurospine@naver.com Alze|at 1,2,5,6
2712 d3|H CH=* mhE|OPEA ppiyoung@hanmail.net Alzie|at 6
=224y =3 AN ZEMERAH 2 rds0828@hanmail.net Aoz}
S8 H3H LA ERlute| ryucoma@hanmail.net A9z}
sd2  F3H AEMSHE smeryu84@gmail.com Aoz}
=252 Z3¥ HUCHHEHA iczzang102@naver.com A354Q|u}
S99 Z3¥H HR=EHEA mindmd1@snu.ac.kr A9z}
=2UdM =3 XS0k XiEte|stnt of stormoid@hanmail.net XiEto|stnt
=22 Sk =X StEHA ryu@hank.cp.kr Aoz}
=ML Y33 sttt 2" ryujeil@hanmail.net A9z} 5.6
2 E= A SMEE 365HA rcs728@hanmail.net AlzQ|a}
2 =2 =3 M liguotian0525@hanmail.net Aoz}
=g H3H Z20iC[EH mircadis@naver.com Alze|at
=rs FH3FH HX| MY HE A mokjh@chollian.net Alzie|at 6
24 Z3¥ ORAF 21 M|7 |HE medcity@naver.com Aoz} 4
2719 Y33 22 22|SHHA enemal@hanmail.net A9z}
=28 FH3H A K dE munds6108@hanmail.net AlZdQ|at
=4 Sk LRSKHH mbg2304@eulji.or.kr Aoz} 1
| Y33 bimoon@hanmail.net AlZQ| ot 6
EHAE SMIE oLrAatel moonbcB4@naver.com Alzie|at
283 33  NEUHEHH bongjumoon@gmail.com Aoz} 4
=482 A HEHEA moonsk@wonkwang.ac.kr A9z}
2ds  H3H ot mish410@yahoo.co.kr Alzie|at
=4 o SASE NY™Ye R lazywon@naver.com Aoz}
253 SMFE o SEENEEH nsmsm@hallym.or.kr AlZdQ|mt 1,3,4,5,6
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A s B Z=MofEH chosunns@hanmail.net AlzQ|a}
Al Y H3|H AZALR|n}
MaFE B HYF SRMEE s5j0402@korea.com A9z}
AIHEH FHEH MH=zHY leherring40@naver.com Alzie|at
Mg FHIH M QUHP syjns1@daum.net Alzie|a}
oA =3 QlolCHE & shim—60@hanmail.net A9z}
A E BAE  =MEH HorEH Aaent
SN Sk ekt Mot sjioon@schmc.ac.kr Aoz} 3.46
A R S Y33 HEY clicheshim@gmail.com A9z}
SN =3 ZES7d SN nstlawogus@naver.com AlzQ|a} 3
SIS Sk oreF EAT|EHHA gumjung70@gmail.com Aoz} 6
MEZ2  FFH HaHA s$19450@nate.com A9z}
& T A SIS FHpo| RESHE shimcs@wooridul.co.kr AlzQ|a} 6
AMEsH BN SAHEH nssim01@gmail.com Alze|a} 1,34
HEE  HIFH HAEQUH R rokcoolns@naver.com A9z} 6
tAHlE BAIE  HESYHE spine1004@korea.com AlzQ|a}
ot = Sk CE2EXSH &FHA nscnuh@naver.com Aoz}
ot HEFE 21M17| 2ot # aks1042@hanmail.net A9z}
ot et F3E S8H HBAX|A anzzz@hanmail.net AlzQ|a}
oty SMSE kAT abk110@hanafos.com Aoz}
ot M E3H oo HH ahnsangsoak@hanmail.net Alze|at 3
orM Oy HalA 88 asdggo@hanmail.net Alzie|at
ot g =3¥ =o| asy82@hanmail.net Alzie|a}
oF A Eff Y33 e ast1024@hanmail.net A9z}
etM B F3FE STAE A ash1981@hanmail.net AZe|nt
&S =3 L3 REEHA ashyan@hanmail.net Aoz} 5
ot~ g Y33 Lz st arachnosoo@naver.com A9z}
ot &N d3|H P! gout50@hanmail.net Alzie|at 6
ot gl Sk QlMHA ymahn2000@naver.com Alzie|a}
AN FFE AL IHP panfield@naver.com A9z}
et g8 H3H Mg ZEReEEH ns—ay@hanmail.net AlZdQ|at 6
oF X 2 M| IS MUt ZH Y neurobea@catholic.ac.kr Aoz}
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ot & 3 =3 ol truan@hanmail.net XM&{Q|u}
ot X| o Sk 22|t ALl It knhnsb@hanmail.net Aoz}
CtE &= HFE MEMGe|ntelH taejoon2@paran.com A9z}
OLEf & M3 22X J|=HY mpskull@paran.com Aaent
et E 7| Z3¥ T RHEP windyyard@hanmail.net Aoz} 1
ot E HEFE 45 gzt 3 neofate@hanmail.net A9z}
=N d3|H o|lyE MEHHA ankig@naver.com Alzie|at
dds =33 ARvotFESelstnteld ypainclinic@naver.com DfEE= 0|5t}
dd= ZIFH M= 21M7|1HY syrinx17@naver.com A9z} 6
gz =34 TS Mo e ykh1126@gmail.com AlZARat
AR Sk e EYMAL el amengome@hanmail.net AlALm}
dsE  ZIFH =ECEHA ydjuni@daum.net A9z} 6
Ads=E Y3 MEIHA allongs@gmail.com Alzie|at 6
AEE Y 2o M moon12121@hotmail.com Alzie|a} 1,6
& A 0O A OISR HH coolwater0922@gmail.com Alzde|a}
LaH HIH S MS0HtE soobu1@hanmail.net AlZdQ|at 56
A58 F3H S =R doctor09@snu.ac.kr Alzie|a}
A&z F3FH 7tEEt] HEdERH 72ysh@catholic.ac.kr A9z}
A s BlsE N HEEYHEH oboyang@hanmail.net AlZdQ|at 6
d2s JIH 2| HeH nmcns73@naver.com Alzie|a}
AR Y33 Ol AL SHH P rhoton@daum.net A9z} 6
gxres HIH MEaHda1EelotelH gyvery@lycos.co.kr AlZdQ|at
AR PN Sk S SHMMHEE yiyaseo@naver.com Aoz}
L HEFE 220G ntelA veroluke@hanmail.net A9z}
% Ef 7| d3|H po[En = yfound@hanmail.net Alzie|at
QF 5l M Sk D MIE gracedoc@hanmail.net Alzie|a} 6
23 x BMIE M2 EeloiEE nsyang@brm.co.kr A9z} 5.6
of 2 BiIE AR AEAMSEE weoh@smc.samsung.co.kr AlAe|at 2,56
AN HalH HetiEH kseom@wonkwang.ac.kr Aoz}
A s HaH T AT |EHA jinspsp@hanmail.net Alzde|a}
A+ I HE LB ol umcsnsmd@hanmail.net Alzie|at 6
o Bt Sk HALHSHe| yms1032@hanmail.net Aoz}
odzZ  H3H SiE HEEHH nectaryeo@naver.com Alzie|at
oeld  BAgE o SHEH medicy@nate.com Alzie|at
ol X3 SAHHY jnanakarma@naver.com Alge|nt 4,6
dxE MY SYEY jyyoum@cnu.ac.kr AR il
AN BMIY  LFHAHP ifrit1 3@naver.com Aaent
AN Sk Hot 21 M7 |5 ji2705200@hanmail.net Aoz}
2y Y33 L REP amans@hananet.net A9z}
¥ FHIH MIZHE ohms2004@naver.com Alzie|at
U H 3¢ MeEEe nsomc@naver.com Ale|nt
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AME  HIH AME24Ee|atel# oskahn@naver.com AlzQ|a}
M FHIH SHUTH M2 0sj8495@hanyang.ac.kr Alzie|a}
e =3H A MSo0HHE A sk81118@naver.com Alze|at
g8  BMIE 2 AHAYA shoh1@dmc.or.kr AlZdQ|at
= B3 UM Lise/EE osh5222@gmail.com Alzie|a}
ME H3FIH SHEID) ZasMAEH osm@hallym.or.kr Alze|at
MY =3 QIS HHE dro3@nate.com Alzie|at
A =3 SO dhtigur@naver.com Aoz}
HAZ H3H S=EH ohyeonwook@hanmail.net Alze|at
QAHA Y3 UL EEHR oycspine@gmail.com AlzQ|a}
2ga SMEH NECHEH tim—oh@hanmail.net Alzie|a}

A 3| F=He owschj@paran.com Alze|at
erdE Z2E ZHo{ME A hus22@naver.com Aot}
M2 FHIH SHEICH MalEH ohjaekeun@gmail.com Aoz}
e =3H M Mot A metatron1324@hotmail.com Alze|at
el BMIE HFeEH AlAe|nt
FEE BAMIE  HMete|HE obbabbali@gmail.com AlZARat
2z H3H QF AT HHA cancer5@naver.com Alze|at
A =3 T2 EHEEHY dhckdgus@gmail.com AlzQ|a}
&gl H3lH A 2e|EHE arima98@gmail.com Aoz}
YN S B 22 ESHA bstonefive@naver.com A9z}
23 3d =3 AEZHY talgifam@hanmail.net Alzie|at
2 s M SMEH =M wanghuisun@hanmail.net Aoz}
4 Y3 HaH e bokwangh@hanmail.net A9z}
fdst Z=3H Hole wooOha@naver.com Psksfelins
SHEE FH3H FLLAe|to| woowc@hanmail.net Alze|a}
e Y3 A AS MALR|ToH ooby3@hanmail.net A9z}
EE BUFE AMSLH LF2EE luckskyeagle@gmail.com AlzQ|a}
g9z H3lH orsHH hjwoodoc@gmail.com Aoz}
HHe B 2YeiEA wongunwoo@hanmail.net Alze|at
22 JIH CHAQ|LH 2EStxiEH S mayfield@naver.com AlzQ|a}
#E 5 =3 PA PSRN P Ielin] jarsofcl@hanmail.net Aoz}
HEd =3 N R wyi222@hanmail.net A9z}
e A Ao 22 yusam.won@samsung.com AlZdQ|at
Ao HH MY adsl2236@kornet.net XiEto|stat
s YA A7tEH wsnsdoc@hanmail.net A9z}
AEE BAFH N S=EHEP weemd@naver.com Alzie|at
= Sk L2H3 olhakw@hanmail.net Aoz}
ST BSNFE  OFHEH skarb78@gmail.com Alze|at
SfEdE 3 = St nhyoo00@hanmail.net Aoz}
Fs=2 =3 OIECtR2SEYHH yudk777@naver.com Aoz}
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= =3 7ol 2 byungryoo@gmail.com Aoz}
Sad Sk RIM 7= yoosooil@nate.com Aoz}
&5 &3¥H LIFAIE A jolinsh@hanmail.net A9z}
FEM SEibe! H= 2e|HA jsisid@hanmail.net Aoz}

S ME Sk Az stapE A yjc7952@hanmail.net Aoz}
82 dHIH o gAY |EHEA ns790901@gmail.com AlZiQ|of 6
S H3H MojefaldelatelH helical@paran.com AlAe|at
s HIH 7tHe|ny 2 nschan@gilhospital.com Aoz} 6
SN BN ol MEHA amoreamoremio@gmail.com AlZiQ|of
S H A 3 HSEHP ydh7707@naver.com Aoz}
S =3¢ WSt ZALR|at joundoc@hanmail.net Aoz}
FoFE Y33 TIHH yoozest@naver.com Xij&to|sta}
g4z SMIE dEH=EERYH kjyoon3472@hotmail.com AlAe|at 2
42 S oo melway@hanmail.net Aoz}
eds iy  zm gl
=d 4 =3 Cl—=F= nsykhd@gmail.com X5{Q|u}
g4 M| SKIEHE yoons19@hanmail.net Aoz}
= H =3¥ rE=HA dkyounmd@hotmail.com AlAQ|m} 6
EFEE BAMFE M MEZIAHE ydoheum@yuhs.ac Aoz} 1
s =3 BAMz|SHE diyunns@daum.net Aoz}
=H3 F3H SX|CHefE A heeyah20@hanmail.net Alze|at
EF4o H3H DE2EEX|SE MFEX|AL almostfree@hanmail.net AlzQ|at
sHI H3H HIZ=CHE A almostfree@hanmail.net Alzie|a}
=& H3H St X olsH smyounmd@gmail.com Alze|at
FdE  BMFE  FEeHH arch73@gmail.com AlzQ|at 25
& A ot Sk ek Mot smyoon@sch.ac.kr Aoz}
FME B OMIEFHE AlZAe|n}
Mz HIH exe5037@naver.com AlzQ|at
EME =3 MEZtAE S cyclomethane@yuhs.ac Aoz}
82 JH3H =i SUEH youn1615@naver.com Alze|at
=8 3 UL EEHR cordemaris@hanmail.net AlzQ|a}
=58 BN  QlotiEA nsyoon@gmail.com AlZ4Q|mt 1,2,4,5
=34 FH3H SIAICH ZEHMEZAE A ysyoon@yuhs.ac Aldeat
=d JH3FH HEMZAR|to| ysyoon@chollian.net AlzQ|a}
= &7 =3 =2 Mute2He ywk0013@gmail.com Aoz}
M =3EH AYoiEH yie9304@naver.com Alze|at
=S HIH 7| HE yiwng@hanmail.net AlZdQ|at
3N SMEE oY HEE-HY nysyoon@hanmail.net Aoz}
235+ H3H ZEEX[SE XA nsyoon35@naver.com Alze|at
=FXE H3H OFAF 21 M7 |H & myforever012@naver.com AlAQm}
& A SMEE EUIREE bluesky503@hanmail.net Aoz} 6
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FEH & =3 2FstoiC| coolie52@naver.com XiEto|stnt
=33 Sk SntEee|nt yoonhj@hanmail.net A3Q|1}
2&4M  H3H O|=EfH A 9drags@naver.com Alzie|a}
25z S N=UEHH jo—eun@hanmail.net Alzie|at 15,6
=443 B3 2 xEYYH nsesh@naver.com Aoz}
oods H3H S Zs|EH topgun486@hanmail.net Alze|at
ol & al =3 ZEHA kingof21c@naver.com AlzQ|a}

o3 A A S Mot ksleens@hotmail.com Aoz}

ol &AM Y33 88H 2 cd4cd8@hanmail.net A9z}

old s B SHEAYHA paulks@korea.com Alzie|at
oodg 3B =z AlZdQ| T}

ol4d ¥ Z=3|¢ A3|ojz 3 MYt kyungwon96@hanmail.neet A3549|1}

o gzl d3|H =2l o= rhalee@catholic.ac.kr Psksfelinls
old 3 B HHistm A=2HA AlZdQ|a}

ol &+ BMN3E  diHa surgeon449@hotmail.com A9z} 4.6
ord=s+ =3¢ =Mt N2YH Igs790411@gmail.com Aoz}

o &g H3lH rhkddud194@hanmail.net Alzie|a}

o] & 3 Y33 MLMGe|ntelA kns954@hanmir.com A9z}
olms H3H StM[AAe|ato| & basalskull@hanmail.net Alzie|at

o] =2 %! =3 O|=2ZIMAetol# lovespine@naver.com Aoz}

o # 3 OBl utelH neekoo@nate.com A9z}

o 7+ A SMEE MZ 21M7|HE nslee6707@hanmail.net AlzQ|a} 6
ol 7 %4 Sk M| H A dropit@lycos.co.kr Q|

ol & H3# O 218 originaltweety@hanmail.net Alze|at 6
o =2 B O LIF2IHEAE cube0218@naver.com AlAe|at 1,456
o2 2 Sk st kkkww20@hanmail.net Aoz}

o] 7] A Y33 AltolH yoonylee@hanmail.net A9z}

ol 7] & =3 PSRRI kiio2@naver.com AlzQ|a} 6
o718 H3¥ AlZQ|T}

o & H3¥ HMICH MEZAHA spinenam@naver.com A9z} 4
ol=¢g 3| ZEAMARnto| nyoungl@hanmail.net Alzie|at

of cf Sk WEIH 2 idkysh@naver.com Aoz}
old+  BUIH YER HEEHH dklee95ns@naver.com Alze|at 6
oodx = H3H M2 MY medihope@naver.com Alzie|at 6
ooxzd H3¥H SX|cistu dslee@eulji.ac.kr Alzie|a} 5
olx=¢g Y33 YEREEYHH myfeelin1 1@gmail.com A9z}
o0sd H3H HX stolEH rongeur@lycos.co.kr Alzie|at

ol & SMEH  FEH 2EEH leparken74@naver.com Aoz} 4
ols= H3H daeggirii@hanmail.net A9z}
osZ2 H3H T gAY |HH vitamine—lee@hanmail.net AlAe|at 56
os¢g Sk 25 rdywmbh@naver.com Aoz}
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olsg H3H MNESRoIHEH nsdrlee@naver.com AlZdQ|at
ols g SA3E  AEZLIRYHEH dylee1026@gmail.com Aoz} 1,5
ols® d3¥ X stapE A nancbr@hanmail.net A9z}
olsz= Hs¥ U2 SlRErE Y highmt2000@hanmail.net AlAe|at 5
ol S & BASE QAL SAT[HHP surgicel@hanmail.net Aoz} 1,6
ols & H3H =3 et akula02@hanmail.net A9z} 6
o= oo b B = == focus36@naver.com Aoz}
ols e H3H 25 theZ2HH I[dhns@hanmail.net Aoz}
osa H3H QFQF MLy E as—luke@hanmail.net A9z}
olsE Hs¥ OlsEAI ARl Idhlsj@yahoo.co.kr Alzie|at
ol 2§ Sk AF7|=HH sunseinsena@hanmail.net Aoz} 46
ofd H3H SEEH mslee@chungbuk.ac.kr AlZiQ|of
oo=g H3# SlZIAHP nsmylee2002@hanmail.net AlZdQ|at
o] 21 A =3 7SS dakdolee@hanmail.net Aoz}
ofard Y33 FFMR2EH Imc0069@hanmail.net A9z} 1
ol ol & d3|H EUHA medmin@hanmail.net Alzie|at
ol = Ha|# MAT A SHE petit919@naver.com MAQ Tt 5
o2  H3H srUAMZALlu} Ibg33@hanmail.net A9z}
ol  BAFE CHE2HAE nsmd965@naver.com AlAe|at 1,6
ol g BAIE  MEYHAuAZAL|OR 0913mungchi@naver.com Alzie|a} 6
orgE H3H otsHH bmwlbj@naver.com A9z}
olH 3  H3H QI Sl fercondole@nate.com AlZdQ|at 6
ol = Sk oz saintnom@hanmail.net Aoz}
oy HIH Z3|tiH3 barhee@unitel.co.kr A9z}
ol &+ B Mol ZHH samddal@gachon.ac.kr Alde|nt 1,2,3,4,5,6
o] & = SMsH AT E SeEeE para28@hanmail.net Aoz} 1
o] & Y33 YA Isb20832@naver.com A9z}
old=E H3H 72t o HELNEHEA doctorwish@hanmail.net AlAe|at
o & & Sk AMHIEHH goodi06@hanmail.net Aoz} 4
old&w &3 SeiSME A mocakoca@nate.com Alze|at
ol &zl d3|H A 2 |SHA songhunisk@hanmail.net AlzQ|a}
ol & 4 H3lH Az stapE nsdr745@gmail.com Alzo|a}
o & & =3 —o|t Rhac00@naver.com A9z}
ol& s  BMIE M2 BHREEE shlee@wooridul.co.kr Alzie|at 6
ol&d=s H3¥H dHEZHH charles57@hanmail.net Alzo|a}
ol &= Z=3|¢ =0AZES UAHE drm—neurg@hanmail.net A9z} 5
o)MdE H3¥ SEHS4H 2 vascular@nate.com AlzQ|a}
ol M xy SAMSIE HAIEHEH sj180@naver.com Aoz}
oMz =3 —o|t esunjoo@naver.com A9z}
o)ds HH A A2 EHE sobotta@dreamwiz.com AlZdQ|at 1,45
o] M 35| Sk ESNE AMALute| sun2kns@yahoo.co.kr Aoz}
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of 4 BMIE M) MESIAHY yiseong@yuhs.ac Aot 1,26
ol e BAE HESAHZEelH sunglak—lee@hanmail.net Alzie|a}

o) d <& Y33 stit=H3 cheurl@hanmail.net A9z}
o822 H¥ SR HHEE Isuon@korea.com Alzie|at
old=zs H3¥ S MS0HAHEA _noname@hanmail.net Alzie|a}
o)ds 3 HA=oiHEA ryan9877@hanmail.net A9z} 6
oods =¥ St FH|AHEH uvisO1@hanmail.net A& Q|nt
ol 8 & =3 2R A7|EEHEHE lingx@hanmail.net Aoz} 6
ol b & Y33 HIEMZ2|oto|H lupin230@hanmail.net A9z}
ol  BMIH MBCHEH leesea8081@hanmail.net AlAe|at 5
0] & g SMSE orRF MY liyong97@naver.com Aoz} 1
ols+ 3 ESIEllsh s sklee737@hanmail.net A9z}
ol & ™ d3|H =l mirimyun@nate.com Aoz} 4
0l&H B Z=MofHEE lee60061@naver.com Alzie|a} 1,6
o] & &l Y33 AhEMG |l A rainandism@hanmail.net A9z}
o2 H3H 48 ZUHA brns4289@yahoo.co.kr Alzie|at
ols=® H3¥H HopHA dafan@naver.com Alzie|a}
o2 =3¢ NE ZER2IESHH nswjdgmi@naver.com A9z}
olsx =3¢ SISty &9 olulstistl  nswidgmi@naver.com AlzQ|a}
ols& H3¥H SO & vegab4@naver.com Aoz}
ooszx H3IH M MHIEEH jooneelee@daum.net AlZdQ|mt 1,456
olsZ& H3H QIX|CH SH2CHEHH 2 potata98@naver.com AlAe|at 6
oz Z=3¥ HESUHA dr54552@naver.com A3Q|1}
o] & % Y33 =X Isj2302@eulji.ac.kr A9z}
old= H3H FLAZnto| yhj32258@naver.com Alzie|at
olss =33 LSAs|tiEH head1975@nate.com Aoz}
oose =3 o QA cybersky81@naver.com Alze|at
OlAN 2 H3H O|A|RA1 2t siou2001@hanmail.net AlzQ|a}
oM g Sk i+ RelEHH creutz@naver.com Aoz}
oogd=# Z&3¥ ME FAlEe|oteld Kisjjaret@naver.com Alze|at 1
org ol H3H S MNEEEH mulsae@hanmail.net AlAe|at 6
0 & i H3lH S= AFHH leeyb@dongguk.ac.kr Alzie|a}
ogdd  H3H SAUCHHEA leeys1026@hanmail.net Alze|at
og=® H3uH SAtcistn AlZdQ|nt
ol & xH I HAL 22| EHE dottorens11@gmail.com AMAQ|n} 1,46
ogx =3 Ol ALSHH P lacerum@hanmail.net A9z} 6
o2  BAFE A 21M7[HA cyberns@hotmail.com Aoz}
olgy H3¥ HIC| 2 e lykesml@kornet.net Alzie|a}
orgz H3H HMHIEHH lykns@naver.com A9z}
oog=s H3d ojefdlEelatel drlym@hanmail.net AlZQ|mt
oM Sk SIHRH| AR ysleedr@hanmail.net Alze|a}
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0|82 BM3E dM=EZHA yongwoo114@hanmail.net Aoz}
o] % Sk Hot2AlA ool yjlee918@naver.com Aoz}
orgd Y33 yje011@hanmail.net A9z}
o8 H3H rEE=EA dr_gon@hanmail.net AlZdQ|at
o3& H3¥ =X ZUHA woohyunlee@daum.net Alzo|a} 35,6
o)z =3 SHOMHHEE wo0jin019@naver.com A9z}
o2 =3¢ MpZ=HP nsdoclee@naver.com Aoz}
0] & &t Sk o|2MAR ol rheewt@lycos.co.kr Aoz}
o=27 H3HA SUAHA spineman@korea.com Alze|at
ol &2 H3H o|EMALTteH Aaent
ol & xH Sk CHEHAES R call7475@gmail.com Aoz}
Ol & BM3E Hags wclee64@nate.com A9z}
Ol & & BAME Tl o3 md8752@naver.com Aoz}
ol & & MY mEENEHe wonchul80@hanmail.net Aoz}
Ol & Ef SAEH MY S vincazzang@naver.com A9z}
o] & 35 Y3 QIA|CH FAEHEH 2 ywh9868@hanmail.net Aoz}
o] & xH 3|2 MAZR @Y ns340lee@hanmail.net AlALm}
oy S OM EEHA genuineles@hanmail.net A9z}
oo2g H3H 23U eerlee@hanmail.net Alzie|at
olex X3 NS AL jollyrager@lycos.co.kr Ale|nt
oerE H3H S A YEEH youman1357@hanmail.net Alze|at
Ol Xt  H3|H HELa|HH jklee1120@yahoo.co.kr AlAe|at
ol E  H3¥ 2qcH QretHd jbleed42@gmail.com Alzie|a} 1,2
ol H BU3H HESMNEH spinelee@naver.com Alze|at
oz  H3|H e MR AlAe|nt
O X4 SASH DU AAMER eonmd@hanmail.net Aoz}
olx& =3 HALTHHEA liy0731@hanmail.net A9z}
O] X ¢! d3|H o= samosu@empal.com AlzQ|at
o] Xy &« =3 e == medifirst@hanmail.net Aoz}
O] xH & Y33 SUHA 7 djilee@hanmail.net A9z} 6
ol xf H SM3HE MSTH LF2EHE star—lord@daum.net AlzQ|a}
ol Xy st  BAE slElL2EHA lih2890@naver.com Aoz}
O X & =3 T SEHA leejk0261@hanmail.net A9z} 6
oldd BJMIH HEEA jkl@chonnam.ac.kr Al 1,46
olywl Z=3¥ A0S lovingjong@naver.com Aoz}
ol 8 =3 8 LHre|HE is31133@hanmail.net A9z}
o] Al 3 ANg dEReEHA nsjslee@hanmail.net AlzQ|a} 6
ooyd H3¥ STAEA nslic@hanmail.net Alzo|a}
o)d® 3 AL IHP inchallahj@nate.com A9z} 6
oy s =3 DAL EHP leejh2568@hanmail.net AlzQ|a} 5
o08=s H3¥ ChpAA Lot nsmd7933@daum.net Aoz}
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o08=s H3dH CH* OtE|OHHE 2 blackfox72@fatima.or.kr AlzQ|a}
ol HIH Chet 2EE 0827ljh@hanmail.net AlZARlat
o8& H3H 7t o= HEE medi98@daum.net A9z} 3
o)d=E =3¢ Gl AHA junghoon22@gmail.com AlzQ|a}
ood=E H3¥ SAHE medmedics@naver.com Alzie|a}
os2 =3¢ HA=oiHEA biside@naver.com A9z}
o)z d3|H M<e/HH leejsns@gmail.com AlzQ|a}
0| & % Sk M petot91 9@hanmail.net Aoz}
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& ¢ SMEIH hyunnyz@hanmail.net Aoz} 5
2 3 AEent

2 =3 7tEEI NS48 kingka3710@hanmail.net AlAQm}
BNl H3lH MHS2|H & lea2222@hanmail.net Alzo|a} 6
23 H3H ME HEH able4u@daum.net Alze|at
ZEs  HIH SEEYCEH chsjwa@hanmail.net Alzie|at

z = SMEH mEAMEentelH joyyoung2@hanmail.net Aoz}
Fuyd H3H dmAEeuteld jhiks@chol.com Alze|at
FM0 BAMIE  OHoIEUHA sunmanj@hanmail.net Alzie|at

S = HalH MEiEH nsjsp@chonnam.ac.kr Aoz}
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83 H3H Algelot
Y BMsE  =MUEH jchangil@chosun.ac.kr Alze|at 1,2,4,6
2 BMIE  MHAMEH joohgyoo@chol.com AlAe|at 1
Nag H3H T2 MNEEHH jivago91@hanmail.net Alze|at 45,6
ANE2EE ™3| SUH=HA i—am—jmp@hanmail.net A9z}
g F SAEH  HZIHE bkycchi@hanmail.net AlzQ|a}
X A Sk 7tEEI] M2 cji@catholic.ac.kr Aoz} 6
XNz E=33 AEMESHE fomalhaut2284@gmail.com A9z}
s B3 Ml ZEM=2tAEY dkchin@yuhs.ac AlZdQ|at 1,4
Hs I OIM ZMAMBHS bhijin61@yumc.yonsei.ac.kr Alzie|a}
ad SAEE NMF 22 ESHA lukejin@gmail.com A9z}
TIME HIE ol AZSHH zin614@gmail.com Aoz}
e Sk e QrAHHP woni8233@naver.com Aoz}
lgs =M OIX|CH M-St jyi0819@hanmail.net AMZAQ|n} 2,45
TEfg daH SHHHH tkjin0408@medigate.net Alzie|at
A2 Sk NE2 e SH ckrldyd76@daum.net Aoz}
A7E F3H 2 dEA nsdrckc@naver.com Alze|at
A& o =3 ANg dEReEHA flameshot@hanmail.net AlzQ|a}
X AN lloman@daum.net Alge|nt
AME HIFH SEEb cha7128@hanmail.net A9z} 6
7| =t Y3 AMCHEA habibi80@hanmail.net AlALe|n} 4
M7 A Sk HIZE 21M7|HH neuroaxis@naver.com Aoz}
dd3E 3 ZAE Hgelat osspine@naver.com PsEelinl}
HMB SMSE  ofz|HEst MAELute| neurochuns@naver.com AlzQ|a} 6
MEf A XY EHAAZR|TIO|Y digimad@naver.com Alge|nt
z A A dzIe L2 SHH choigun@wooridul.co.kr AlAe|n} 1,36
z| 4 0| =3 SoHH azii@lycos.co.kr Alzie|at
FEdE H3#H HA|REH nsckb@naver.com Alze|a} 6
48 LS M2 LEHR2IESYEE chul5104@hanmail.net AlAQ|m} 4.6
A A AlEfoliHg Maeutel Aaent
ESIE | =3 ZM MeE-H naltteng@daum.net Alzie|a} 5
z| 7| M LS AMRALUE2HEA spinecar@naver.com A9z} 6
z 71 g d3|H felE4H brain75@daum.net AlAe|at
z 71 SMEH N EA solid710@hanmail.net Aoz}
z| 71 BAEE iUEEoiE ghchoi@cu.ac.kr Alze|at 1,2,6
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gnscyj@gmail.com
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yongsoo06 1 6@hanmail.net
mungsil95@naver.com
neurocwj@hanmail.net
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ESRSIDN| =3 IHHA kkauchoiin@hanmail.net AlzQ|a}
z A SMEH ol SEFEAMERA heycai@naver.com Aoz} 5.6
ZdSE  BMIE  IREHA nscis@naver.com A9z}
M =3 TEY D1M|7|HE khcmi@hotmail.com AlzQ|a}
ESDN SMSH AR 21M7|HE aceofspine@gmail.com Aoz}
M2 "EFE 45 ZTRHHA stylish74@hanmail.net A9z}
Z A =3 SOt nail1018@hanmail.net AlA|n}
84 SAEH SoHE pterion0810@hanmail.net Aoz} 1
g2 Y3FE 45 22 SHA pig9363@hanmail.net AlAQ|m} 6
ESIPSIN SMEH HF stEpEH ciicnuh@hanmail.net AlAQm} 6
ZH=E Sk Lis2| 2 bluesnake@hanmail.net Aoz}
L Al ClE A easyyyy@hanmail.net Alze|a 45,6
FZESZ FTIH HEY disaman@naver.com Aoz}
zEA =3 24 QHAHHP thithd@korea.ac.kr Alzie|a}
zZE3E  BMFE g H jonghun90@gmail.com Alze|at 1,5
z XA =3 Ao Z A lucidsoul83@naver.com Aoz}
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A YA &x0|=2 ¢ choijingyu82@gmail.com A9z}
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o H3H o|FE MEEHH gylian@naver.com AlZdQ|at 6
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=z Ha# Mic ZEMERIAE R polydor@hanmail.net Alzie|at
z &g Z3¥ ort EEHA cutebaduki@hanmail.net Aoz} 6
=z Y33 NSt neurochj@hanmail.net A9z}
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5 BAMIE  SoliH hichoi@dau.ac.kr Alzie|a}
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=4 T3 e endoneurocare@gmail.com Alze|at 1,46
e H3¥ 2o XYY hkwook?21@hanmail.net AEelat
EF Z=3¥ ZEHEY=H zaski@naver.com Alzie|at
Ha =3 =3 HuHA redrod@hanmail.net Aoz}
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g A =3¢ M MEZIAE R codecode1@yuhs.ac Alzie|at
2 H3¥ SHMFTHY gent3040@hanmail.net Alzie|a}
22 H3H 88H3 mbram824@hanmail.net AlAQ|m}
A48 =3 L2 limitics@gmail.com Aoz}
o448 Z=3¥ HUCHHEHA hsy850316@gmail.com Alze|at
o4d Z=3E =EFAMSstuE A neohgh@hanmail.net Alze|at
A Y3 QI Lira|HH torcula@naver.com Aoz}
HNE H3¥ OIM|CH LAEHEH2 hsrkmj@paik.ac.kr Alzie|a} 5
842 F3H NE ZMR2IEHH skincan@hanmail.net A9z} 6
28 =g =t SIrHE sol282@hanmail.net Alzie|at
g ol Sk 7tEEI QMM hymns@gmail.com Alzie|a}
=4 SMEE  OEZHJA hahn7144@hanmail.net AlAQ|m}
olE  BAMEFE  CHASLH EEAIHEH hanib@cha.ac.kr Al 1,2,3,6
ol BAEFE RAHHEH farlateral@hanmail.net Alze|at 35
3= Y3 CHehH & lukehanjh@hanmail.net A9z}
& =3 TeqcH QrAHHEP janma86@naver.com AlZQ|at
oo Sk M SUHEA lonelys@hanmail.net Aoz}
s 3 S 43 dane2@hanmail.net Alze|at 6
oA "3l FEHH kimsl@knu.ac.kr AlAe|nt
38 H3¥ ssambakhhy@hanmail.net Alzo|a}
54+ ¥ S&2|HH cihuni@hotmail.com Alzie|at
&3  BAMFE EFATIEHA spineneurosurgeon@gmail.com Alde|nt 1,3,6
Aol Sk HME 2o nsdoctor9@hotmail.com Alzo|a} 4
o M =3 SAHTHE A drhuhsb@hanmail.net A9z}
432 H3H FIFSH AR to| & safezone00@hanmail.net Alzie|at
oS =3 Aslolz 3 demy@freechal.com Az}
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5 o =3 MESOHHEY wonni8@naver.com AlFelot
HHe Nz JIEEI MDY neurotigue@nate.com Alde|nt 4
Sl EA BA3Y 1Py ortHel hurjune@gmail.com LEelat
5zd =3¢ XS MSHH c86335@schmc.ac.kr Aaent
5 X MY MEg= jisoonhuh@gmail.com Aot 1,2,5,6
e H3H Mz Mo somalh@naver.com Aaeat 6
5HAae  Hi¢ eSS hurchangwook@gmail.com Aldent
st Hzw JIE2I] Mz yong2@chol.com Alde|nt 6
3 O EAFYE UEEHY mrc38@hanmail.net Aldeat
3= M9 oI5t dkhyun@inha.ac.kr Aaent
A MY 2o M2oiEe melvins77@naver.com Aot 1,2,3,4,5,6
g BN AF2IMTIHA HBelat
2714 H3¥ o|YE AEEHY mdkisun2@naver.com Alzie|at 6
sy 3|2 ol AT S hongdy2000@naver.com Alge|nt 6
Eo0/of 3¢ LYRYIANSTHIA hong1962@pednet.co.kr AZelat
EAE2 EMEY =S aiggo@hanmail.net Aaent 3
S M~ MY [SEIPNPZ eIt woori0580@naver.com Alge|nt
EANY  ZANFYE B2z U neurohong31@hanmail.net ALl 35
EM7 M3 sk001001@naver.com AZelat
s N3 MstAlZie|ato| hsnn1@unitel.co.kr Alge|nt
EMHE Y SAZAQmol sbhongns@hanmail.net Aldeat
ENE  ENFY  EAGHEY koranns@hanmail.net Alge|nt
=4 7| 3|2 SARNEEA J|=HY skhong12@yonsei.ac.kr Alge|nt
20 N3 =i LA H skhongns@hanmail.net Aldeat
=225 N34 2= 3IxHHY hongset@hanmail.net AlFelot 1,4
AR A oh EEHA ok7580@hanmail.net Aot
E2M 39 EEHH jameshong7@daum.net pl=kelin 6
S ME  SAMEE JIE2U MHIMEHS jatagi@daum.net Aldent 1,2,4,5
sz 39 SNHEZHS judez@naver.com Aot 3
Ez7 Zz3¥ Ng MY nsdochong@naver.com Aldeat
=EXH HalA kmdhong@naver.com Alzie|at
EXAMH =39 O™ 22|18 caleb79@lycos.co.kr 7Fgolstut
E XA N3 EOIEAMZQ|nto|Y nsmdhjs@naver.com ALl
ESE  ZMIY  J|2FHEHY hongbak@ireechal.com Aaent 6
23z Nz¥ YA nshhj@hanmail.net Algelut
s E =39 ISR BEXMADES foxhound81@hanmail.net Algelot
35 =39 redfish12@hotmail.com AlEelnt
32y 34 SIAAIZQ| IO nsgold@empal.com Alge|nt
== PN 5| MAINZQ| Tt drdalsung@hanmail.net ABLut
g3re M3 O2EX|ZCH OIMEEX|IAL  dohwang@unitel.co.kr Aaent
FH2 M3 AL SP|SHE hwangbre@hanmail.net Aot 1
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S AMBHLISHEY empire_h@hanmail.net AlEent
M7 A2 shwang@knu.ac.kr Alge|nt
gdgd 3 ZUCHH tarheelk@hanmail.net LlEefat
3ME  Z3Y HeEd adrisn98@gmail.com Aaent
B3Ms MY 2l i E A viu77@hanmail.net AEent
343 ZMIY AMUHY mdshhwang@naver.com Aaent
a3 N3 SHAHAAZAR| 1} hsg31@unite.co.kr Aldent
g4y MY A= 21M|7|HY hsmns21@naver.com Algelut
s A3 ORMEZ=EE turbo27h@yahoo.co.kr AEelat
s gs M3l SAlZo|nto| 2l nshyh11@yahoo.co.kr AlEelnt
e MY OIF||CH Abz|uHEd 2] yshwang@paik.ac.kr Algelut
BOolAM  ZASY  HIZAM2HY his0706@naver.com Aldent
Bola MY X 22/ disckddi@hanmail.net Aaent
SR BAMIY 2R MTCRIHe jhhwang@hallym.ac.kr AEent
SR M3 2FBHH MSH scabroughfair@hanmail.net AZelat
B33 MY < RlEsES| mdhjhns@naver.com Aaent
B0 ZANEE A= 2rsHY hwang0210@hanmail.net ALt
3 XN =32 28 2AT|HHE medphilia@gmail.com ABLut
g ztsl MY HENDHY zona413@yahoo.co.kr ggelat
A= ZF3Y MEO0FAHHE baski@unitel.co.kr elnt
FHEHE  Z3¥ QlxyEto|stat hcy20045@naver.com Aldeat
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