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Practising physicians per 1 000 population, 1990 and 2007

1990 2007
Greece 34 54
Belgium 33 40
Metherlands 25 39
Morway 26 39
Switzerland 3.0 398
Austria 22 3.8
Iceland 29 i
Italy 3.8 37
Spain2 25 3T
Sweden 29 36
Czech Republic 27 36
Portugal1 28 35
Germany 2.8 3h
France 3.1 34
Denmark 24 32
OECD 31

AAGR = Average Annual Growth Rate (%)

Korea. .

Turkey

OECD

Slovak Republic
Ireland?

Finland
Luxembourg
Australia
Hungary

United Kingdom
United States
MNew Zealand
Poland

Canada

Japan

Mexico

20
22
20
22
28
1.6
2.1
1.9
22
2.1
.7
1.0

AR

0.9

3.1
3.1
30
30
29
28
28
25
24
23
2.2
22
2.1
20

.

.3

2.8
27
22
1.6

25
1.0
1.2

e,

Source: OECD Health Data 2009,
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CT / MRI

* During the past decade, there has been a rapid growth in the
availability of diagnostic technologies such as computed
tomography (CT) scanners and magnetic resonance imaging
(MRI) in most OECD countries.

 Korea was no exception. The number of CT scanners per
million population increased rapidly in Korea, from 12.2 in 1990
to 37.1in 2007. (vs. OECD Median 15 in 2005 ; Canada 12, 2007)

« Similarly, the number of MRIs per million population also

increased at a fast pace, from 1.4 in 1990 to 16.0 in 2007.
(vs. OECD Median 7 in 2005 ; Canada 6 in 2007)

Korea’s per capita buying power nears $30,000 !!!
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Aging Changes of the Spine
e0-4Y : nucleus pulposus present

e 9-14Y : less nucleus, bilateral clefts form in annulus,
at joints of Lushika

e 20—35Y : Clefts enlarge and dissect disc towards
midline

e >60 Y : Disc is dry, no nucleus, ligament-like, less
volume, decreased ROM, more rigidity



Other age—related spinal changes
of the spine

e Nucleus dries & becomes rigid (blends w/annulus)
e Hyaline endplates calcify

e Decreased nutrients to disc

e Decreased ligament elasticity (ROM)

e Flattened Luschika joints

e Thicker ligamentum flavum

e Decreased muscle mass, bone density

e |ncrease thoracic kyphosis

e Anterior head carriage



Fusion Surgery is not a Cure
for Chronic Back Pain

450,000+

- 77% increase of fusion procedure e e Pl
between 1996 and 2001 in USA : g e B Ry ﬁj//"
outcomes do not improve (5yr). : ] e eI
Bono C, et al:Critical analysis of trends| = 'l

in fusion for degenerative disc disease ST TRNT TR TRST VRNT TR TRST TRPT. SR
over the past 20 years:Influence of e e P A P
technique on fusion rate and clinical P ot 1 LIl 0 s e o oo i

OUZLCO/TIG S,O//?G 29(4) 455_63, 2004 Data are from the Agency for Healkthcare Research and Quality?

I/F =2.299
 Recommend that physicians curtail fusion surgery for the
treatment of DDD pending better scientific data

Deyo RD, et al:Spinal fusion—the case for restraint. NEJM,
350(7):722-6, 2004

I/F = 38.57



Overuse of Surgery

e Surgery seems helpful for at most 2% of patients
with back problems, and its inappropriate use can have

a great impact on increasing the chance of chronic back
pain disability (Bigos & Battie)

e Surgery should be reserved for those patients for
whom function cannot be satisfactorily improved by
a physical rehabilitation program ---Failure of passive

non—operative treatment is not sufficient for the decision
to operate.”



New Technology

“In most areas of medicine, when new technology is
introduced, old technology disappears.

However, that has not been the case in spine surgery.”
“If anything, the opposite is true.”

“There has been a pooling of new technology in the
spine arena.”

Mendenhall S.: Back letter.18(3):27,2003



Automated Open Lumbar Discectomy (AOLD)

« A9 X Z: Nucleotome Kit (

(T A| 2009.3.15. A|&H)



AMD kit @} Inclusive Endoscope
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* "WAEH O|M[F=ZHEREN = 0 “LHA B-d3I0| X B8 F
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» Arthroscopic Microdiscectomy



e sn|deFC|A3 Xrs38N=
Arthrocare Open and Automated Open
Lumbar Microdiscectomy

« XH497F AN FHHEH AH=9 A™HPELE AMH B

« 33 X|ZEAE DA| (TA|X2009-2103. 2009.11.27.)

. Arthrocare Spine Wand (BF0501DI) : H|20] - At E7}
A H2009-2143 (7|24 H)

2009.11.30. A



(AOLD, PELD, OLM) 0] H&!

* HE 2 3252 00 tiote ofzliet 20| 278 2.

72YES 0|2 #E™ HFfEC|AT =
(AOLD,Automated Open Laser Discectomy) 3 £2r&™ 2j0|

O M= F=7HEAET|= (OLM, Open Laser Microdiscectomy)
S witd U 2ol A 0|2 ABEIX| ooz A0

AL (=)
o2 & = 93.

« ZI|H gj|o| My & F7HetE M| =(PELD,Percutaneous
Endoscopic Laser Discectomy)2 nmitA U ZL{2| st=80{ 2
ABE|X| o8z SAHQ BOE & + 8lS.

Clok “PELD = dHI™E © 2 Percutaneous Endoscopic Lumbar
Discectomy®2 AFE =l




AL A
AN 98 42

1. 3lst™ sl 26l= (chemonucleolysis) : 1963 chymopapain by Smith.
1994 O|=22L{ Af2}EL. 1999 kZ AU AL
n|=siX|H= (automated percutaneous lumbar discectomy,

APLD) : Nucleotome. 1985 Onik

224 8l §7H{= (arthroscopic discectomy)
L Al A2l K| 7{ = (anterior laparascopic discectomy)

LHA|E F=H| g eh= (arthroscopic microsurgical fusion)

. 40| X -’F-?_H,LH}; 2 = (laser thermodiskoplasty)

. Ozone therapy

. IDET, Nucleoplasty

. C}ot Cage, screw & rod system, plate system

10 Graf, Dynesys

11. Amslu (cervical)

12. PDN, Arthroplasty (lumbar)
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. Disc prolapse accounts for 5% of low—back disorders

but is one of the most common reasons for surgery.

. 90% of acute attacks of sciatica settle with non—surgical

management.

. Lumbar disk herniation is often seen on imaging studies

in the absence of symptoms.
Lumbar disc herniation can regress over time without

surgery.

. Lumbar diskectomy is the most common surgical

procedure performed in the US for patients having back
and legs ymptoms.

Up to 15—fold variation in regional diskectomy rates in the
United States and lower rates internationally raise questions
regarding the appropriateness of some of these surgeries.






EH o= SMe| Xjo|7t gis B%
e« Macnab o] M2= (The Rule of Five)
1.Symptoms : Leg pain, greater than back pain
2 .Specific neurologic symptoms(paresthesia)
3. Signs: SLRT <50% of normal
4. Two of 4 neurologic signs(altered reflex, wasting,
weakness, sensory loss)
5.Positive concordant imaging



1.
6-8 F7 o| HEM X|20|E E750 SHO| gl AL (p244)

(3) Youmans Neurological Surgery
vol 4 Ch. 310. Intradiskal and percutaneous Treatment of Lumbar Disk
Disease (p4771)

Laser—Assisted Percutaneous Diskectomy (p4780)
Indications (p4781)

Although clinical experience with laser diskectomy techniques, the
consensus is that the ideal patient is on who meets all the classic
radiographic and clinical criteria for a herniated disk. Additionally, it
iIs recommended that patients should have had at least 6 weeks of
unsuccessful conservative therapy.



(4) Orthopaedic Knowledge Update
(American Academy of Orthopaedic Surgeons, North

American Spine Society)
Ch. 34. Lumbar Disc Herniation :

“In most patients a nonsurgical approach is used initially.”
“..._surgery is not necessary for 6 to 12 weeks.” ( p327)

“ Operating before 4 to 6 weeks have passed is too soon, -
(p328)

”

(5) Synopsis of Spine Surgery.
By Howard S. An
Ch. 12. Lumbar Disc Disease : (p237)

Invasive treatment indicated after at least 6 weeks of
proper conservative treatment:----



(6) Principles of Spinal Surgery
vol. 1. Ch. 39 Percutaneous Approaches to the Lumbar Disk
Indications — Clinical

A supervised trial of conservative management — including
aggressive physical therapy of exercise and reconditioning of
at least 6 weeks duration— is suggested. (p610)

(7) The Lumbar Spine
(The International Society for the STUDY of the LUMBAR

SPINE)

Optimal nonoperative treatment occurs for at least 4 to 6
weeks:--(p497)



(8) Surgical Indications for Disc Herniation (Danish Guidelines)

1. after 4-6 weeks of conservative care

2. when there is a positive correlation between
clinical findings and imaging reports

3. progressive weakness in the leg

4. severe leg symptoms in spite of medication



(9) Surgical Indications for Disc Herniation or Spinal
Stenosis according to the Rand Corporation

(1) Appropriate :

* Pain in lower limb, imaging positive for disc hernia or spinal
stenosis, major or minor neurological findings, restricted activity for
more than 6 weeks

(2) Equivocal :

* Pain in lower limb, imaging positive for disc hernia or spinal
stenosis, major neurological findings, restricted activity for less than
4 weeks

* Pain in lower limb, imaging equivocal for disc hernia or spinal
stenosis, minor neurological findings, restricted activity for more than
6 weeks

(3) Inappropriate :

* Pain in lower limb, imaging positive for disc hernia or spinal
stenosis, minor neurological findings, restricted activity for less than
4 weeks



Minor neuro fingings (£ or more items)
Asymmelnc ankle reflex
Dermatomal sensory deficit
Positive ipsilateral SLA (straight leg raise) test
Sciatica

Rdgiar n

Frogressive unilateral leg weakness, or
Positive contralateral SLH fest
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Methods of Discectomy

. Microdiscectomy : Malis 1955, still “Gold Standard”

. MED (Micro—Endoscopic Discectomy) : Foly & Smith 1997

. OLM : Open Laser Microdiscectomy

. AOLD : Automated Open Lumbar Discectomy

. OLDW : Open Lumbar discectomy with Wand

. PELD : Percutaneous Endoscopic Lumbar (Laser) Discectomy

. Percutaneous nucleotomy : Hijikata 1975

. PLD : Percutaneous Laser discectomy : Asher & Heppner 1984

. APLD : Automated Percutaneous Lumbar discectomy, Nucleotome) :
Onik 1985

10. Arthroscopic microdiscectomy : Kambin 1991

11. IDET : Saal & Saal 1999

12. Nucleoplasty

13. Percutaneous Chymopapain Chemonucleolysis : Smith 1963

14. Laser thermodiskoplasty

15. Ozone therapy
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Laparascopic Lumbar Diskectomy and Ant. Interbody Fusion
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Lt. 828t 8xFEHHAs 3 E8e=

Thoracosopic or Vldeo Assisted Thoracic Diskectomy and Fusion

(1)7|1s&
- XHA9LL LA SEE R A 20| 28 FUO R A
-H2 =2 2888 Hillst A= X467 F Y (MU™H-FF)
O| 50%E 4™ goF.
()X & A=
- 523 5 UAMBS +5 Al A3t KR R H|82 A Yo o

Ct. OJMILHA| Eot FZHEA| A=
Micro Endoscopic Diskectomy (MED)

(1)7|&2 & : XML} LHA| AR EN e 4™ 2oz A &t
Q)X =2
Laser A|=2 HE3st AL Laser Kite= 748,38094(32 = NO071001)2 At™ st

1A H2009-200% (2009.11.1. A|H)
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Figure 7: Measurement technigue of Dupuis et al (3). Sagittal translation is measured by drawing lines
U and L along the posterior cortices of upper and lower vertebral bodies. A third line | along inferior
endplate of the superior vertebral body is drawn and a fourth line R is drawn parallel to L through the
intersection point of lines | and U. Translation is defined as the perpendicular distance between
parallellines L and R. To obviate inaccuracies due to x—ray magnification factor, translation is
measured as percentage of the width of the upper vertebral body (W).

Sagittal rotation is measured by drawing perpendicular lines to posterior body lines (U and L). If apex
of the angle is posterior to vertebral body, the angle is positive: if it is anterior, the angle is negative.
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