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Fatal Extensive Spinal Infection
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Recently, spinal pain block procedures such as interlaminar or transforaminal epidural injection have been common and
popular treatments in spinal radicular pain. Lumbar epidural steroid and local anesthesia injection can improve the patient’s
symptoms significantly without surgical interventions in degenerative lumbar disease. However, there were complications
related with pain block procedures. Although majority of complications were minor morbidities, post-procedural infection
such as meningtitis, epidural abscess, spondylitis, and discitis may need additional surgical intervention and long-term use
of antibiotics. Moreover, infection can induce fetal morbidities such as motor weakness and mortality. We experienced the

patients with fetal whole cerebrospinal axis infection that was developed after lumbar epidural injection.
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To Give Up, or Not That is the Question
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This is the case report of recurred giant cell tumor, 25years old female patient underwent thoracic
tumor removal (T7) and decompressive surgery after paraplegic event 10years ago. Patient’ s neurologic
recovery was not achieved completely even though immediate operation and rehabilitation, Tumor was
not removed totally at the initial surgery, During 10 years follow up, tumor size increased gradually
and canal encroachment by mass became severe, Tumor extended T6 to T9. Reoperation was decided
to relieve pain and spinal cord compression, trying En bloc removal of tumor, Preoperative denosumab
treatment was done to obtain tumor size reduction for 6 months, Denosumab response was successful
and tumor was eligible for en bloc resection, Posterior approach and en block 3 level spondylectomy
was tried at first, however pleural adhesion and anterior vasculature including azygous vein made
posterior spondyleomy impossible. Transthoracic via thoracotomy was chosen as 2nd approach., Tumor

was resected totally via transthoracic approach and patient goes well until recent follow up.

10
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Pediatric Spine Tumor Revision

S i &

Jts2l

A 11-year-old boy

c/C
Progressive paraparesis

P/l
Back pain developed, 3 months ago
Paraparesis developed, 1 months ago
Vist local clinic, diagnoed as spine tumor
OP-> partially improved
2 weaks ago, Weakness progress> OPD visit

Motor Rt. Lt
Grl Grl
Sensory hypesthesia(<50%) below T12

Urinary incontinence(+)
Voiding sense(+)
DTR normoactive
Ankle clonus(++)

T10

11
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2nd OPERATION

T10 Corpectomy & Posterior Fusion

< e

al

Diagnosis

Tissue, spine, T9 and T10, excision;

Consistent with aneurysmal bone cyst.

13
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3rd OPERATION ?

« Intralesional curettage
« Total Spondylectomy
* RT

* Observation

14
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Benign Primary Spinal Tumors

NEUROLOGICAL
SURGERY

Aneurysmal Bone Cvst
ABCs were first described by Jaffe and Lichtenstein in 1942.32 ABCs are cvstic and osteolvtic lesions
that typically affect patients vounger than 20 years. and thev have a slight female prenonderance.
ABCs usually arise from long bones. but about 12% to 30% of cases involve the spine.33-36 These
tumors typically involve the posterior elements, and the thoracic spine is the most frequent site of
involvement.36

T and MRI are most useful for the assessment of ABCs. Exvansile. osteolvtic. and cvstic lesions
with thin cortical egeshells are seen on CT. In addition, a fluid-fluid level demonstrating the layering
of blood products from previous hemorrhages is seen within the cystic lesions. ABCs have a
heterogeneous appearance on both T1- and T2-weighted MRI. Again, a fluid-fluid level is usually
seen within the cystic lesions, with heterogeneous signals denoting the various hemoglobin
degradation products (see Fig. 310-1). Histologically, ABCs show cystic cavities filled with blood
products separated by fibrous septa. They are expansile and associated with significant bony
destruction with thin layers of reactive cortical bone surrounding the lesion.
Although the maioritv of ABCs are primary lesions, it is knowu that 1hey can be secondary lesions
associated with other spinal tumors. incl GCT, and it
sarcoma.35 Generally, symptomatic patients are treated by embolization or surgery. Embollzauon can
be used as first-line and the sole therapy for ABCs.3 Sevenal ful cures after emb o
of ABCs have been reported.46-4s In addition, emt is used ly to decrease
intraoperative blood loss and morbidity.33.37.38.42.44 Surgically, complete excision of the tumor is the
goal but may be difficult. Incomolete tumor excision mav be associated with sienificant rates of tumor
recurrence.33.49-52 Radiotherapy can be considered in patients with residual or recurrent tumor. ABCs
are sensitive to radiation. but the recurrence rate remains sienificant desite adiuvant
radiotherapy.33.52-55 In addition. 1ad1at10n !helavV m voung patients with these benign tumors is
concerning for the devel, of in the future.

Session

Aneurysmal Bone Cysts

Aneurysmal bone cysts are nonmalignant expansile lytic lesions of bone that are
by their tumors, they can be locally
aggressive. Their etiology is unclear; a few familial cases have been identified.”
15% of bone cysts affect the spinal column, with a
for the i 1 If of size, the lesion may extend into
anterior column.** A large multicenter series of spinal aneurysmal bone cysts
documented 309 were located in the cervical spine, 30% were in the thoracic spine, a

not

40% were in the lumbar spine.*

Back pain, which can result from the lesion itself or from an associated pathologic
fracture, is the primary is 1

Radiographs show an expansile lytic lesion with a “bubbly” appearance. There is
expansion of the cortex. CT scans best define the extent of the lesion and reveal the thin
rim of surrounding bone (Fig. 21-8 (). Sacral lesions have been occasionally shown to
affect more than one vertebral level.™

Treatment of aneurysmal bone cysts is surgical curettage with bone grafting.”* Because of
the vascularity of the cysts, preoperative embolization is very helpful in reducing
intraoperative blood loss and i

* Spinal cord during
embolization has been advocated to avoid vascular injury to the spinal cord.” Scheduling
the surgical ion shortly after is to prevent
of the lesion before curettage. When resection of the lesion leads to mechanical
fusion is °° There is a 109 to 14% recurrence rate
after cuzettaze and grafting for spinal aneurysmal bone cysts. A four-step surgical
of.

and bone
as needed, has

useofa bur,
grafting, with wvia short fusion with i
been proposed more recently, with all patients disease-free at follow-up.™

In limited cases, repeat embolizations and radionuclide ablation have been used to treat
spinal bone cysts .** Repeat ? in
patients who do not have neurologic findings or pathologic fracture, in patients in whom

has been

the diagnosis is certain, and in patients whose lesions have recurred.”

4 Neurooncol 2014 Jul 25. [Epub ahesd of prin]
Aneurysmal bone cysts of the spine: options and

Boriani §', Lo SF, Puvanesarajah V, Fisher CG, Varga PP, Rhines LD, Germscheid NM, Luzzati A, Chou D, Reynolds JJ, Willams RP, Zadnik P, Groves M,
Sciubba DM, Betteqowda C, Gokaslan 7L; AOSpine Knowledge Forum Tumor

@ Author information

Abstract

Aneurysmal bone cysts (ABCs) are benign bone lesions with annual incidences ranging from 1.4 to 3.2 cases per million people. Approximately, 10-

30 % of ABCs are found in the spine. Such lesions are traditionally treated with curettage or other intralesional techniques. Because ABCs can be
locally aggressive, intralesional ressction can be incomplete and resultin recurrence. This has led to increased use of novel techniques, including
selective arterial embolization (SAE). This study aims to: (1) compare outcomes based on extent of surgical resection, and (2) compare the efficacy of
SAE versus surgical resection. Clinical data pertaining to 71 cases of spinal ABCs were ambispectively collected from nine institutions in Europe, North
America, and Australia. Twenty-two spinal ABCs were treated with surgery, 32 raceived preoperative embolization and surgery, and 17 were treated
with SAE. Most tumors were classified as Enneking stage 2 (n = 29, 41 %) and stage 3 (n = 29, 41 %). Local recurrence and survival were investigated
and a significant difference was not observed between treatment groups. However, all three local recurrences occurred following surgical resection
Surgical resection was further categorized based on Enneking appropriateness. Recurrences only occurred following intralesional Enneking
inappropriate (EI) resections (P = 0.10), a classification that characterized 47 % of al surgical resections. Furthermore, 56 % of intralesional resections
were I, compared to only 10 % of en bloc resections (P = 0.01). Although SAE treatment did not result in any local recurrences, 35 % involved more
than five embolization procedures. Spinal ABC can be effectively treated with intralesional resection, en bloc resection, or SAE. Preoperative
‘embolization should be considered before intralesional resection to limitintraoperative bleeding. Treatment plans must be guided by lesion
characteristics and clinical presentation

15
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Revision Deformity Correction with Severe Osteoporosis
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0p name : Zielke osteotomy L4-55-51 S
post. lumbar interbody fusion ¢ mesh(L4-5,L5-51) & posterolateral fusion with Diapason instrument 13-4-5-51
hip  fix Rt MP Gr IV Lt MP Gr V
abd Rt MP Gr IV Lt MP Gr V.

2) 201414 32 188
; Flatback deformity with junctional stenosis L1-2,junctional Fracture at T12
0p name : post. decompressionL1-2, fusion extension T9-L1

add Rt MP Gr IV Lt MP Gr V
fix Rt MP Gr IV Lt MP Gr V.
ext Rt MP Gr IV Lt MP Gr v
ankle dorsiflx Rt MP Gr II Lt MP Gr Il
plataflx Rt MP Gr III Lt MP Gr IV
; Flatback deformity with junctional stenosis LL-2,junctional Fx at T12
0p name : ALIF ¢ allo bone block T12-L1-2,lower lumbar screw removal

knee
3) 2014 42 12

big toe
dorsifix Rt MP Gr I Lt MP Gr IV
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anal sphincter tone * intact
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post-fusion flatback deformity with severe osteoporosis
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Patient KM SOOK JA, Patient ID: 0513635 ODI: 84
Birth Date: 1942-03-22 743 years Referring Physiclan:
Height / Weight  1600cm 600k Measured: M16-07-12 2% 33258 (330 SRS-22r score : 1.45
Sex / Ethnic: Femsie Asian Analyzed: 016-07-12 2% £0555 (330)

Function/activity : 1.2
Pain
Self image/appearance

AP Spine Bone Density

Raference: LI-L4

YA T-Score

3
2 Mental heatth: 2.2
1
0 ~
3
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20 00 80D W
Age (years)
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Problems in this patient

L4 PSO, iliac fixation, fusion extension up to T6

= sagittal imbalance with neurological deficits
= osteoporosis with osteonecrosis of L4

= chronic nonunion state between L3 and L4
with lumbosacral kyphosis

= ULV chronic compression fracture (?)

Managements in this patient

18
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1 Ao AlYH NREDE 2AES ELIMIRE 283 M5 3
HMidzx=Zt 298 1822 E4HOICL

2. 42 ULV (upper instrumented vertebra)9| ZH2 % 0{ = lower thoracic
level 0|0 2 3}0F E2.F 0|WF SRR S T|g + glCt

3. Additional rod/dual rod, unicortical screw placement at UIV, PTH therapy ,
intraoperative EP monitoring should be considered for complication
prevention.

4. Patient satisfaction with surgery and overall outcomes are good even
though higher rates of complications in selected patients.

20
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Surgical Techniques for C1-2 and CT Junction Stabilization

AR-R

=

Stabilization of the atlantoaxial complex and CT junction has proven to be challenging because of its anatomical features.

Over the past century, steady advances have been made in fixating an unstable atlantoaxial complex. Current options
for fixation of the atlantoaxial complex include posterior clamps, posterior wiring techniques, C1-C2 transarticular screw
fixation, posterior C1 lateral mass screw with C2 pars or pedicle screw fixation, and anterior transoral C1 lateral mass to
C2 vertebral body fixation. In 2001, Harms and Melcher further popularized the technique of posterior C1-C2 fusion with
C1 lateral mass screw and C2 pedicle screw. The advantages of this technique are more rigid fixation at C1 than those
of most other options, favorable for inclusion into current instrumented constructs, potential for post instrumentation
reduction and avoidance of damage to the C1-C2 facet joint and potentially allow sparing of motion segments. However,
C1-2 fusion is technically challenging because of several factors. Decision of entry-point and trajectory of screw cannot
be made easily and massive bleeding from the C1-2 venous plexus or vertebral artery is sometimes encountered.

Although CTJ pathology is infrequent, most CTJ lesions affect the anterior column, leading to instability and spinal
cord compression with a high rate of neurological compromise. The anterior approach enables direct decompression by
removing the pathology and provides efficient stabilization without damaging the posterior element, but anterior surgical
approach to the CTJ is still challenging due to the anatomical structure and complex regional biomechanics.

In this video session, the author presents surgical techniques and tips of C1-2 posterior fusion and anterior CT junction

surgery with intraoperative videos.

23
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Lateral Mass and Pedicle Screw Fixation of
Subaxial Cervical Spine

o2

7|

i JE

gl
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Various techniques and instrumentations are available for the posterior stabilization of subaxial cervical spines after
extensive decompressive surgery or trauma-related instability.

Lateral mass screws are currently widely used for posterior fixation of the lower cervical spine. This technique was first
introduced by Roy-Camille. Its main advantages are superiority in rotational stability, no need to preserve the posterior
elements, lower risk of neural injury, and the need for little additional bone graft to effect fusion. However, there are
disadvantages, such as screw loosening in cases of osteoporosis, and difficulty in correction of a kyphotic deformity.

Transpedicular stabilization of the subaxial cervical spine is highly efficient but is still a delicate procedure. Thorough
understanding of the pedicle anatomy is mandatory to avoid injury to the vertebral artery, spinal cord or a nerve root.
Biomechanical studies have reported that cervical pedicle screws provide greater stability than other posterior cervical
fixation procedures. A screw perforation incidence rate of 6.7-29% has been reported using the manual (frechand) screw
insertion technique. Many studies have reported on the methods used to increase the accuracy of cervical pedicle screw
placement, including the use of topographic landmarks, measurements of various dimensions and parameters, and specific
surgical techniques or devices. However, the methods for precisely and reproducibly determining the ideal entry points
and trajectories are yet to be defined.

I introduce the techniques of lateral mass and pedicle screw fixation through video presentation.

24
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Endoscopic Access to Thoracic Spine: PETD & Thoracoscopy

An illustrative case |

periumbilical,
paresthesia
Onset/Agg

N/Ex: ADF 4/4 GT(]
GTPF5/5
No patholog
PHx : ADR C 2/3/4/9

PETD

(Percutaneous Endoscopic Thoracic Discectomy)

% Outcomes after laminectomy - poor
% Anterior approaches have evolved

+ To avoid high morbidity and complications in conventional approaches:
Percutaneous endoscopic technique developed

25
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Thoracic disc hemiation:

”“ \‘.
hed
|

Evolution of diagnostic tool :

Detect atypical symptomatic thoracic disc herniation
(before development of calcification or myelopathy)

Transforaminal Approaches
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Surgical Procedures Surgical Procedures
% Under conscious sedation % Insert needle to the target disc
+ Prone with Knee-flexion and hands up (between the rib head and the facet)

% Skin entry > 5-6 cm lateral from the midline # Foraminoplasty: For cannula insertion

(Axial MRI or CT is used to calculate needle entry) (remctie lefsfal aprechatine Srenatie Rt

% Working channel positioning

M 5

J Korean Neurosurg Soc 40: 58-62, 2006

Cranial-caudal direction!!

Level check

Bone cutter

Costotransverse Jxn Rib superior margin &

Along the sup margin of rib Sup facet partial resection

head-body

Superior facet jt

26
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working sheath:
Half & half!

Obturator

VIDEO

decompressed central
epidural space
torn :
vessel
lateral

— annulus

N blue stained

nucleus

Minim Invasive Neurosurg. 2010 Feb;53(1):25-8

Immediate-Post op MRI Patients Data

< May 2001~Sep 2011

% No. of patients: 23 (M:F=10:13)

% Mean follow up period: 67.2 months (range, 5-100 mo)
* Mean age: 61.6 yrs (range, 24-82 yrs)

+ 1 level (21 cases), 2 level (2 cases)

27
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Treatment Information

< Mean operative time: 85 £ 39.2 minutes
< Mean Hospital stay: 2.7+4.1 days
+ Revision rate: 2/23 cases (8.6%)

Thoracotomy and fusion: 1 case

Results

P<0.05

VAS-Back P<0.05

W ODI (%)
[ VAS-Leg 58.1

Post-Op

Repeat PETD: 1 case Pre-Op  Post-Op Pre-Op Post-Op
CX F/64, T10-11, mid thoracic pain, both leg weakness 17 days later i .
Can walk < 10min CX Eela‘;:se TII thoracic pain, both leg weakness
an't wa

Transthoracic
discectomy

Immediate
Post-Op

17 days later

PETD: Advantages

R
"

Monitor patient’s response

»  (only require conscious sedation)
Full time visualization
» (every decompression was done under endoscopic view)

R
"

Without thecal sac manipulation

»  (effective decompression can be done without thecal sac

retraction)

X3

*

Diminished pain, improved healing

» (minimal dissection of muscle, decreased vein disruption )

2,
oS

\%

5

A

%

X3

A

v

5

A

>

PETD: Limitations

Endoscopic instruments are sophisticated

(not suitable for the removal of calcified or hard disc)
Endoscopic mation restriction (limited mobility)
(not suitable for migrated or sequestrated djsc)
requests Foraminoplasty

(at the upper and middle thoracic levels)

Learning curve

(always prepare to convert to open procedure)

28
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An illustrative case II

Fi54
CIC : progressive paraparesis

sensory change,

paresthesia without SD
specification
Onset/Agg - 1YA/4MA

N/Ex: wheelchair bound 1MA
hip knee ankle GTPF I1I/ 1l
pathologic reflex +/+

PHx : none

Thoracic Spine

- Naturally jeyphotic
— posterior decompression is less effective

(. backward movement of the spinal cord is restricted)

- Relatively zivaszular
— more vulnerable to ischemic injury

- Ossified ligament aichzres strongly to the ventral
aspect of the dural sac
— difficulty in direct removal of OPLL
- risk of spinal cord injury

Surgical access to ventral T-spine

Indirect Decompression
- Posterior decompressive laminectomy or laminoplasty
- Posterior decompression and fusion

Direct Decompression
- Anterior decompression
- Two-stage posterior and anterior decompression
- Circumferential decompression via a posterior approach

Surgical access to ventral T-spine: history

Posterolateral approach
- Transfacetal |
- Hulme A: The surgic:

ry 23: 133- 137. 1960

01483068y 1203

Transpédiéiita
- Patterspp

N3 9
Finted in US A,

esults

LECA (lateral € S .

o Having tried all three procedures. we have found that Dr.
Originally de\ Patterson's approach provides maximal safety and simpli
TbsponHlitts
refinement of

s procedure can be performed in much less time than

the others. We have not found it necessary to perform this

5 procedure bil 1 question the need for spinal fusion

- modified to e because the thoracic cage contribules some clement of support

H area. Fusion should be reserved for unusual circum-
findings (eg, 1
placement of

Joseph A. Epstein. M.D
New Hyde Park. New York

Anterior Transthoracic Decompression

- first described for thoracic disc excision by Crafoord (Acta Orthop Scand 1958)
and was further developed by Perot and Munro, Ransohoff et al. (INS 1969)

- Mini-thoracotomy : without rib resection
= Trans-axillary approach : high thoracic
- Extrapleural approach

Rib Saving Mini-thoracotomy

29
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Application of Thoracoscopy for Diseases of

the Spine

Michael ]. Mack, MD, John |. Regan, MD, Walter P. Bobechko, MD, and

Tea E. Acuff, MD

Medical City Dallas, Dallas, Tesas; Texas Back Institute, Plano, Texas; and HCA Medical Center of Piano, Flano, Texas

For anterior approaches to the thoracic spine, a postero-
lateral thoracotomy has been the standard approach.
Recent expanded experience with video-assisted thoracic
surgical techniques has allowed us to perform many
thoracic spine procedures that previously required open
approaches. These procedures include drainage of spinal
abscesses, biopsy of vertebral bodies, discectomy for a

Ithough surgically treatable diseases of the thoracic
spine are not common, occasionally an anterior
approach fo the spine is necessary [1-4]. The use of a
lateral thoracotomy to expose the thoracic spine carries
the same known incisional morbidity of any intrathoracic
procedure. This morbidity includes not only postopera-

Reropersl Tromcotomy | [Pt

[oCCransthoracic Thoricotomy)

Viewing

“Bosterdateral

herniated nucleus pulposus, and anterior releases for

P osis. All p were ful, but ex-
perience is limited and follow-up still short, Tt is haped
that further experience will prove that this less invasive
approach can be widely applied in the practice of tho-
racic spinal surgery.

(Ann Thorac Suirg 1993:56:736-8)

the seventh intercostal space, but can be varied cephalad
or caudad depending on the level of the thoracic spine to
be accessed. A 10-mm rigid 30-degree-angled scope is
then placed through this initial trocar site and an initial
exploratory thoracoscopy is performed. In our initial
procedures, we used a O-legree scope, as is our standard
o
«Anterslateral
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Session I

Surgical Tips

- Fully decompression to pedicle

Surgical Tips

= Fully decompression to upper and lower margin
- Floating method
= Wide working space

Anatomic factors inhibiting posterior shift
of the T.spinal cord in OPLL

[J Longitudinal factors
— ‘spinal cord factor’
— anterior pulling effects of spinal cord segments,

above and below OPLL

<. et

- /-"“_m‘l,"" L Tt 2 T e '-.‘ﬁv{

AT
R |

* -"f-:-‘ [ R

Anatomic factors inhibiting posterior shift
of the T.spinal cord in OPLL

(1 Longitudinal factors
— ‘dura factor’
— restraining effects of the dorsal dura with extension

into the nerve sheaths of extradural roots

Anatomic factors inhibiting posterior shift
of the T.spinal cord in OPLL

[J Axial factors
— localized anterior adhesion to OPLL of the dura or

ossification of the dura at the OPLL level

Adhesion or Ossification of Dura
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Anatomic factors inhibiting posterior shift
of the T.spinal cord in OPLL
[]Axial factors

— an anterior tethering effect of thoracic roots and

dentate ligaments

An illustrative case I

PHx : none
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Session |l

Posterior Decompression Technigue for Sacral Lesions

o

ol s

S Afrh

Sacral lesions are relatively uncommon and sacral surgery is still unfamiliar area for neurosurgeons. Degenerative
disease is very rare in sacrum due to absence of motion. Therefore, sacral surgery is mostly confined into sacral trauma
and tumor.

Many sacral fractures can be treated non-operatively with restricted weight bearing. However, unstable fractures and
fractures with associated with nerve injury may require surgical management. In sacral fractures, neural decompression
can be indirectly performed by fracture reduction. However, direct laminectomy and foraminotomy is essential in some
cases. The key point of posterior decompression is decompressing whole pathway of sacral roots into ventral foraminal
orifice.

Sacral tumors include congenital, metastatic, primary osseus, and primary neurogenic tumors. Piecemeal or en bloc
tumor resection is performed in metastatic and primary benign tumors with pelvic extension via only posterior approach.
Especially, only involving root ligation can minimize the neurologic deficit.

In primary malignant tumors such as chordoma and osteosarcoma, en bloc sacral resection should be performed.
In such cases, the Kraske approach, sacral nerve root resection, and sacral osteotomy are needed. Especially, S2 root
preservation or unilateral roots preservation is important to save the bowl and bladder function. Hard SI joint resection and
ALL resection preventing ventral large vessels is the most difficult step in high or total sacrectomy.

In the video session, author will show several sacral decompression surgeries for sacral trauma and tumors. I hope

Korean neurosurgeons take an active interest in sacral surgery and conquer major sacral surgery.

Keywords : sacral tumor, sacral fracture, posterior decompression

33
KSNS




HE




L

New Trend of Postmenopausal

Osteoporosis Treatment
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» Prevalence of Osteoporosis Among Postmenopausal Women
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Prevalence of Osteoporosis Among Postmenopausal Women
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Introduction (Osteoporosis) o] ZE= ZUE(bone density) X BW(bone quality)ol] oJs 2
Osteoporosis T-score <-2.5
Osteopenia -2.5 < T-score < -1
Clinical Benefit of Raloxifene Normal bone Osteoporotic bone
Raloxifene can be recommended?
Conclusion
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Menopause and Expectancy

sh=ole| 7|t +H oj'd St 3 8o B HZF HYL 494
HZ ol %47t 243 UHEE O Wl 53 = &0 Zojd

== \WWomen

== Men

Average menopause
Age 49

Bone Mass

1970 1950 1990 2000 2010 2020 2030 2040 2050 2060 0

Years

A, 2013 TZX 57, Accessed on 14th uly 2014
Dogan £ and Posaci C Post grad Med ) 200278727731
TETARR, 537 S0 2 25 YAT ASRYTE 2ATH AL

Estrogen Deficiency and Osteoporosis

T-Cells
O (o — o l
J—
| Apoptosis | Apoptosis * Apoptosis
Other mechanisms | Oxidative stress | RANKL-induced
| NF-kB activity differentiation
Other mechanisms l
| Activation of Maintenance of | Bone resorption
bone formation

bone remodeling

Tulay Okmen-Kic, Estrogen Deficiency and Osteoporosis, itp/dx doLorg/0.STT2150407

Low BMD in Menopausal Women

0de| B2 uiF 2lZ SAEHE 20| TEFLICH
HE F x7| 101 7HPY £ 24| 50%E 2 M5 FLCH

[ ) Femoral neck
L P

1
§ §
Q
g g
§ o= i
'6‘ B
i i
P !
105 oo 04 T T

-2 -0 -8 -6 -4 -2 0 2 4 6 8
#Years around final menstrual period (FMP)

-2 -0 -8 -6 -4 -2 0 2 4 6 8
#Years around final menstrual period (FMP)

JCEM2010,95:2155-62
JGlin Endocrinol Metab 2010.95; 2155-2162.
JClin Endocrinol Metab 2008, 93.561-856.

Osteoporosis and Fractures
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Disutility after Vertebral Fracture

DTS Ak
HE 2Ee dol T U2

T ZAE 0P[R 4 2120, 52 50~60th 2170{A
LiereLIcE

 Disutility for vertebral fracture by age*

Disutility
035

50-54

5559 60-64 65-69 70-74 75-79 80-84 85+  (Age)

* Adiustedfor the populationtarifis using a discount of 10% per annum

Disutility: Cumulative loss of quality of life

Study design The unit of morbidity used was the eumulative loss of quality of lfe (disutilty). Qualty of fe was measured
throughout the 1st year following a clinical vertebral fracture to assess quality-adjusted Ife years (QALYs). With this
technique health states are valued between 0 (dzath or the worst health state imaginable) and 1 (perfect heaith).

Osteoporosisint. 200415206

Selective Estrogen Receptor Modulator

| M= Estrogen 28 ZEH|(SERM) |
« Estrogen & progestinS2| S22 H|H|7} Ot H|S 2 E MK 2, MEtHO 2
estrogen =8X|Qt AR5t E27|0f estrogeniit Z2 FutE LEFHLICE

Raloxifene

o
o, J: TR

f Agonistic Effects | Antagonistic Effects
(bone, lipids) ‘ - ‘ | (uterus, breast)

ER, estrogenreceptor
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Estrogen Increases the Risk of Breast Cancer

522 Alms S54E AHGR SWLE NS00 SUEE
113

= = I‘
S7HMFIRITE fE fIEE S7HM71E Bl lELIT

— Direct effects
+ Indirect effects

Ar it
p ANDROGENS M» ESTROGENS

Osteoblast LIYYPYY L

Activated osteoclast
*Important mediators in prostate cancer

Can Urol Ass . 2010,4:128-135,
Open Orthop J. 2009,3:14-21.

Estrogen versus SERM

SERM H|H|= estrogen?|

Estrogen effects associated with hormone
Replacement therapy during menopause

Good effects Bad effects
- Strengthens “Increases breast
bones cancer risk
* Lowers LDL *Increases
cholesterol uterine cancer
risk
* Raises HDL
cholesterol *Increases
blood clot risk
Reduces
menopausal
symptoms
(e.g., hot
flashes)

24 918 575 BYE 2ol S22 Naols gl
214 OFEHE LIERILICE

The “ideal” SERM would:

|

« Strengthen bones

- Lower LDL
cholesterol
and raise HDL
cholesterol

* Relieve hot flashes

* Reduce breast
cancer risk

* Reduce uterine
cancer risk

Raloxifene reduces the Risk of Breast Cancer

Raloxifene2 H&/d RYY LEES 2/ ChH| R2USH T2AZELICE

Effect of MORE Trial -4 Years
204
RR=0.28 (95% CI, 0.17-0.46)
NNT =93
Total cases =61
154
HIREE
£ 2%
&
05+
—_— A
04 s 1 1 [
T T T T T
0 1 2 3 4

Years since Randomization

Arrow denotes annual mammogram (*optional at yaer 1)
The rates of breast cancer in the placebo and raloxifene groups were 4.7 per 1,000 and 1.3 per 1,000 women-years, respectively.

RR, rlaiive risk; NNT, number need fotreat.

Breast Cancer Res Treatment. 2001,65:125-134.

Raloxifene Studies

ozt

Osteoporosis

1994-1999 (N=T.705)

Raloxifene®| 21k= [ 2 Y& U It ATRE

£of SF=EIASLICH

it 17 a7

- Vertebral Fracture
« Lumbar spine and

femoral neck BMD
- Safety endpoints

Osteoporosis, subset of

CORE 1999-2003 MORE (N=4.011)

Increased risk for
major coronary
events (N=10,101)

RUTH 1998-2005

Increased risk for
breast cancer
(N=19,747)

STAR 1999-2004

<4yrs * Invasive breast cancer

+ Coronary event

<7 yrs
Y - Invasive breast cancer

<5yrs « Invasive breast cancer

MORE Trial:

Multiple Outcomes of Raloxifene Evaluation

Study Design
CLo12, o|3¥Y, 9o X A7
X fE 7|2k 4

£0f 8k 60 mg, 120 mg, or placebo

G LR} 770599 01 ECHSS A} B 9 674| B1-804)

@138l
- UK FEE ARSI 2L
© OIA} SEF: HNFEE MuEE TE fuY

JAMA. 1999,282637-45.

Raloxifene2 252

MORE Trial: Raloxifene Improves BMD

Zof hEIZ| EU=E WA= Z0HE LIERYELICH

~ Femoral Neck

Placebo
== Raloxifene 60 mg/d

|
>4 %

Mean % Change from Baseline
Mean % Change from Baseline

Placebo
- Raloxifene 60 mg/d

#P<0.001vs. placebo and baseline

*P<0.001vs. placebo and baseline

T
12 b 36 8
Months

JGlin Endocrinol Metab. 2002,57:3609-17.

T
12 i 36 8
Months
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MORE Trial: Biochemical Markers of Bone Turnover

Raloxifene2 osteocalcin 3! S2|7l/33|0LE|LI H| S ZHX|XIE

Z2AZSLICE

Osteocalcin

Placebo
Raloxifene 60 mg/d

* *

Median % Change from Baseline

*P=0.001s. placebo
T T

Median % Change from Baseline

Typel Collagen

C-Telopeptide/Creatinine Ratio

&
T

Placebo
Raloxifene 60 mg/d

*

*P<0.001vs. placebo

T J
6 12 2 36
Months

JAMA. 1999,282:637-645

T T T d
6 12 2 36

Months

MORE Trial: Fracture Reduction in Menopausal Women

RR 031
74 (95% C1, 006-0.71)

(69%|

% of Women With at Least 1 New Vertebral Fracture

Placebo
Raloxifene 60 mg/d

None

Radiographic

Bone. 2003,33:293-300.

Clinical

52 OIF0f K7 2T 0| @12 total hip T-score?}-1014-25 21 Z2=Ho|

CORE Study: Primary Endpoint

CORE i &1}, raloxifene 0RO EEd KU HYE0| %2
CHH| 66% ZHABIHELICHHR, 0.34; 95% CI, 0.22-0.50).

HR =034
(95% CI = 0.22 to 0.50)
P <001

Cumulative incidence/1000 women

4.2 cases per
1000 woman-years

Placebo (N=2576)
Raloxifene (N=5129)

1.4 cases per
1000 woman-years

Years in study

JNatlCancernst 200496:1751-61.

Raloxifene H|Z 0|20 01 ZZ4Z SXI0IA M= ZHE ALATSLICH
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MORE Trial: Vertebral Fracture Reduction

Raloxifene &% Z¥ {70 AR HFZ2 A= 2SI

IncidentVertebral Fracture

Placebo
Raloxifene 60 mg/d

RR 051
(95% CI=035-073)

% of Women With Incident Vertebral Fracture
1

RR 0.66
(95% CI = 055-0.81)

(34%

: 3l

Without Pre-existing
Vertebral Fracture

JClinEndocrinol Metab. 200287360917,

CORE Study

With Pre-existing
Vertebral Fracture

Continuing Outcomes Relavant Evista

Study Design

L2, o154, Rafel 2l &7

MORE 172 0= 413 S0t
e g By}t

FH 2ESI0] raloxifene X|220{|A2]

O CAFXE: MORE G3-720f] ZOI3HE 2HXt 54,0118
(Raloxifene® 1,286%, $|f 2,725%)

E0f £&F: 60 mg, 120 mg, or placebo
(MORE &70[A £043H 82 OCj2 /%))

ar =y

CORE Study: Secondary Endpoint

& 8149| 3X Tt ZIHMORE+CORE), raloxifene £04i20fl A 2|2k CHH|
H&Y ER-positive YU LUE0] 72% L0 AO2 LIEIEEL|C
(0.8 vs. 3.2 cases per 1000 woman-years; HR, 0.24; 95% CI, 0.15-0.40).

HR =024
(95% CI=0.15t0 0.40)
35 P <001
” Placebo
5 Raloxifene
3
S 254
£
H
5 2
g
3 154
H HR = 1.06
R (95% Cl = 0.43t0 2.50)
- P=90
05+
T |
ER-positive ER-negative
Breastcancers Breastcancers

JNatlCancer Inst. 200496:1751-61.



CORE Study: Skeletal Outcome

FH 2 748, raloxifene RHZ0fIM 2127 CHH| 22 3 TEf A22|
EUETt RIS S7ISIELICH

A Lumbar Spine B Femoral neck
w 6 —— w6 —
H = Raloxifene H ~ Raloxifene
z Placeby E Placebx
- acebo N A facebo
H H
£ ab £
s s
8 4 8 4
@ ab @
g w e g
£ 3 = 34 ab W ap ab
g > g : 1
K 2 ap ane
s ? s 4
g g
£ Q £
5 R s
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H g g »
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£ £
AT T T T 1T B e s S
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Years Since MORE Randomization Years Since MORE Randomization

a,P<0.05 from placebo; b, P<0.05 from baseling; ¢, P<0.05 fromyear 4,

JBone Miner Res. 2005,20:1514-24,

STAR Trial: Result

Raloxifene® tamoxifeni} H| 28t 30| Quiok QIS 7kA FNIE
LIEHSELICE

Figure 2. Cumulative Incidence of Invasive and ive Breast Cancer

304 Invasive Breast Cancer 30~ Noninvasive BreastCancer

Cumulative Incidence, per 1000
|

Cumulative Incidence, per 1000
1

o4 P=83 o P=52
T T T T T S N R A Ay A s e |

0 6 12 18 24 30 36 42 43 54 60 66 72 0 6 12 15 24 30 36 42 48 54 60 66 72
Time Since Randomization, mo

Time Since Randomization, mo

No. at Risk

Ralodfene 9745 8916 6701 4323 833 o745 8916 6701 4323 833
Placebo 9726 8931 6653 4254 809 9726 8931 6653 4254 809

JAMA. 2006,295,2727-41

Proven safety profile of Raloxifene in
elderly patients

U0l BCHES TRIE (MR $ AR S ZAQ| A 24 2
Raloxifene 754 0|Al0] T2 SxjoA] OHHAIS USSIRALICH

Safety of 3-year Raloxifine treatmentin Japanese postmenopausal womenaged

75 years orolder with osteoporosis: a postmarketing surveillance study

This post hoc analysis did not identify any clinically important age-related differences in the
incidence or type of ADRs reported by Japanese women with

who were freated with RLX for up 3 years. Of note, there was no evidence of obvious safety
concerns for women age 75 years or older who were treated with RLX These findings
reassure clinicians that RLX is a long-term treatment option for postmenopausal women with
osteoporosis, regardiess of age

3

This study supports our finding that there are no additional safety concerns associated with
RLX treatment in women aged 75 years or older.

=3
Because RLX can maintain both bone quality (heterogeneity of mineralization) and bone
quantity (BMD) and, as shown in this study, has a consistent safety profile regardless of age, it
is a reasonable option for the treatment of osteoporosis in persons aged 75 years or older.
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STAR Trial:

Study of Tamoxifen And Raloxifene

Study De
Ci72, e, 0|3, 59| i e

B27; Raloxifenel} S8/ K| 2X|2 S0IE|0] 9= tamoxifen2|
HSE FUY0ll chet Z4 =1t R g Hlm

7 Chadst: S Ruet AElEst 5715i0f s B o
58.5M12] HZ 04 19,747

£ 8%: B8 tamoxifen 20 mg/d & raloxifene 60 mg/d

JAMA. 2006,295,2727-41

Effect of Raloxifene in elderly patients

Raloxifene2 754 0|4 & SXI0|M EH| S-S JHMAIZSLICE

The Effect of Raloxifine on Markers of Bone Turnoverin Older Women Living in Long-Tem Care Facilities

Markers (N=19)

CTX decreased on average by 31%
NTX decreased on average by 35%
Osteocalcin decreased on average by 25 %

Phosphate, mm/L decreased on average by 15%

P05 P01 <0 thralotene. i< 01 h raloxifns

Study design Clinical intervention study to examine the effect of raloxifene on bone tumover in elderly women in long-term care
facilties. 19 female patients with mean age of 85 were included and received roloxifene 60 mg/d for 12 weeks.

J Am Geristr Soc. 200452:779-63

When and how does
Raloxifene can be mainly
recommended?
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Choice of Drug by Age

]

Bisphosphonatess —

oF

2

U

o

50 65 75 AP

@ B azzo00y e om0y w

HT, hormone therapy: PTH, parathyroid hormone.

Drugs Today (Barc). 2011,47:187-195

Recent Guideline Update — NOF 2014

20144 NOF Guideline UpdatetiA= 3~5d 7t BP & A|
#o07/2 7k 28 AT ek

2014. ¢

Evidence of efficacy beyond five years is limited, whereas rare safety concerns such as ONJ and
atypical femur fractures become more common beyond five years. 68,97 Since there is no
extensive evidence base to guide treatment duration decisions, duration decisions need to be
individualized. 98 After the initial three to five year treatment period, a comprehensive risk
assessment should be performed. This should include interval clinical history, particular with
respect to intercurrent fracture history and new chronic diseases or medications, as well as height
measurement, BMD testing and vertebral imaging if there has been any documented height loss
after three to five

during the treatment period. It is to
years in people who appear to be at modest risk of fracture after the initial treatment period. In
contrast, for those who appear to be at high risk for fracture, continued ftreatment with a

bisphosphonate or an alterative therapy should be considered

NOF=national osteoporosisfoundation

reatment of osteaporosis, 2014

Recent Guideline Update — ksBuR 2015

Patients with oral bisphosphonate for 5 years
or with IV zoldedronic acid for 3 years

Patients without high risk

1. T-score still £ 2.5 after Consider drug holiday
bisphosphonate therapy

2. Previous fracture of the hip or spine

3. 2ndary osteoporosis from chronic
diseases or medication

Annual BMD measurement

If new fracture occurs,
BMD decrease, or
T-score reaches =-2.5,
restart therapy.

Alternative therapy
may be offered.

ntof KSBUR, 2015

Problems with Bisphosphonate

o 25

3715 A

yR o En

©T Tlo™ o

FImg Bl el 2
55285 =i ZIAKON))
HEEES MBS 2
AEgtol i

FDA Label

OHI7IX| 2, FDA labelOf[A|= 3~51 BP £ = 9|2 7pd %
HEstn ELICk

Treatment and of in women (1.1, 1.2)

Treatment to increase bone mass in men with osteoporosis *1.3)
Treatment of glucocorticoid-induced osteoporosis (1.4)

Treatment of Paget's disease of bone (1.5)

* Bone turnoverQ| 13 AH|

Y =
4 S

njo

Limitations of use:

« Optimal duration of use has not been determined. For patients at low-risk for fracture,

consider drug discontinuation after 3 to 5 years of use. (1.6)

Fosamaxpr

Preventing Vertebral Fracture

HEF 24 Z1}, Raloxifene AlendronateQt H|x3t £:30| HFIZH

ol E0E BHELICE

An Rix Ri

M-H,

Study or subgroup —_— )
Events Total Events Total Weight 95%

9 61 8 61 573% 1.13[046, 272]

6 1000 O 100 65% 1.31[0.07,2311] e

8 73 5 699 36.2% 1.57[0.52, 4.77] T

[ | = . e P

2 12
- 7 — Tt T
Heterogeneity @ =021, df =2 (P= 0.90) F = 0% 0 o1 oo
Testfor overall efect 2= 0.76 (P = 0.45) FavoursAln  Favours Rix
Study design A Meta-Analysis of Head-to-Head Randomized Controlled Trials. Seven randomized controlled trials (RCTs)

involing 4054 women were identified and included.

BTM. bone tumover marker; Aln, lendronate; Rx, raoxiene.

Int J Enclocrinl. 2014:2014:796510.
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Ct2 Me?

Improvement on Bone Turnover

Raloxifene2 Za|&=
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Raloxifene Alendronate
“Pe0.01 compared to premencpausal kvess
“Tha area bt oen the doted inas & + SD o the mean premenopausal vale.
 Bone Miner Res 200217(Suppl 1):5233
Conclusion
Raloxifeneg 0{2{ L1 2

B WYE 4 5 BUSS/EULS

=T+ oS =

Raloxifene2 FDAN| 42| HE=E HAAHE HES

71X A= EREO2M, HF o/doliA E ol2lofl= o1 FE THY

ECFEES 7|0l A2 MEb0| LBt E
Raloxifene H| 7 £7| £E] E} Xj|H| CHH| b 3|

Mol & ol FiE| 2.

Raloxifene

ot 2 .

Al

T
Alendronate

UM U AN 97 S8 S0/ T Y
of E2fxi0l oFH

OEE
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Baseline Femoral Neck BMD and
Vertebral Fracture Risk Reduction

Alendronate= 7|X| T-score7} -2.5 0| &1 EXIOA] HE BH (S ZAAF|X]

% 27 o
FHOU, Raloxifene? 7Ix| BUE o} 247 90| 5% B2e| SIHE LAATELICH

20
184 0 Raloxifene (pooled)
16 Placebo

95% Confidence Interval

% Risk of 2 1 New
Vertebral Fracture at3 Years (%)

Y 30 | 28 | 26 24 22 20 | s | a6 |

Baseline Femoral Neck BMD T-Score (NHANES)

Study design A total o 7,705 women with osteoporosis, who were at least 2 years postmenopausal, were randomized to either
placebo or raloxifene, 60 mg/day or 120 mgiday. All women received daily calcium (500 mg) and vitamin D (400~
600 1U) supplements

1. Bone Miner Res 2002,17:1-10 2. JAMA 1996,260:2077-82

FDA Label

U.S. Food and Drug Administration

Protecting and Promoting Your Health

for the prevention of osteoporosis in postmenopausal women 1997

for the treatment of postmenopausal women with osteoporosis. 1999

for reducing the risk of invasive breast cancer in
postmenopausal women with osteoporosis and in
postmenopausal women at high risk for invasive
breast cancer. 2007
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The effect of vitamin D on bone and
osteoporosis

g ols

ry

ojyE 25
‘ hyperosteoidosis

' :
C ‘ )
_—

Best Practice & Research Clinical Endocrinology & Metabolism 25 (2011) 585-591586
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The prevalence of vitamin D inadequacy amongst
women with osteoporosis
(FRLA
- Prevalence of vitamin D i 2
TJ20fAf Vitamin D g4 2 = HUTE ZA
- Chronic inadequacy of vitamin D:
Ot vitamin D 2£2 2K 5 2 9H S7tet
MI|s8T x2) £3| 12 2H
HEFID 2 =l

=

BT 2% 221
FAEe FENo2 e I

A

rlo 0%

- DEBO| HIEIDID BSA DA U HIAE BE HIEE LA
grsiuieil D B2 5 0l 155 2H2l0] Oft qudened! 2]
55t e # oo 32

cieft IS0 Sl 107} 3719/ 35 G220 B2 §Y 250HD
2D 2522 03 S TAE 17| $1510] 2004200514 413

ECHESE 71 513 = 014 2606 41F HO|, Yz =¥ 25(0H)D S

EDHH|E

268ng/ml- (7~243ng mL1)0| T, HEFHO 2 0{A0] 64% = HHAZE <30ng/mL
©= Hokn, ojajat Ol EREOA HES HIEH D M NS 2

P.IPS et al Joumal of Internal Medicine 2006; 260: 245-254.

The prevalence of Vitamin D deficiency

Mean (ng/mL) by country ing (North to South)
(n=2589)
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PLIPS et al Journal of nternal edicine 2006; 260: 245-254
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Estimates of optimal vitamin D status

B 21202| T2 2% 20l2M HIERI D
JICHH 25 Hydroxy Vitamin D [25(0H) D] ©] 347 8 e2?

U o HYS0A ZTo|'YS 9/t HH 25(0H) D 2E: 75nmol/
olol| £=Hs}7| |3t HEFRI D3: 800-10001U/d

mg/d 1U/d
Lips 50 10-15 400-600
Holick 75 25 1,000
Heaney 80 40 1,600
Meumier 75 20 200
Vieth 70 25 1,000
Dawson-Hughes 80 25 1,000

Estimates of the minimum serum 25(OH)D levels optimal for fracture prevention and the doses of vitamin D3
needed to achieve them. From Dawson-Hughes et al. [1], with permission

Osteaporos Int (2005) 16: 713-716
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Vitamin D for “Fracture Prevention”

2™ “37% ZA" (91318 0.63; 95% AlZ| = 17t 0.46-0.87)9F

- ..
HIHE ST QIH “31% Z4A" (5]312 0.69;95% AzZ|= 77+ 0.57-0.84) Sup7} QIQ4ALICH
Fig. 1 Threshold Assessment for the Risk of Fracture, Accortling to Quartile of Baseline 25-Hydroxyvitamin D Level.
E [ SR R ——— 9 10 o - @
o ] ] +
g g .
T T T T 1 1
+61 43 >
B 1 25-} ly i y D 1/1i )

N EnglJ Med 367;1 nejm.org july 5, 2012

“Fracture Prevention” Effect of Vitamin D

® Randomized, double-blinded, 5-year controlled trial <8m/2003, 326, 469
6541 04 =21 T4, 100.000 IU/4 months (=800 IU/day) HIEIY D; 58

© ool B $20% ¢ (p=0.04) & P AI/BE B L 33% ¥ (0=004)
Age adjusted relative

Fractures Vitamia D Placebo risk (95% C1) P value*
L (-1345) (n=1341)

- iy ns@s e gun om@einom o
Hip, wrist or forearm. or vertebrae 60 (4.5) 87 (65) 0.67 (048 10 0.83) 0.02

= Hip or wrist of forearm 4332 62 (46) 0.67 (0.46 10 0.99) 004
Hip 21(1.6) 24 (1.8) 0.85 (0.47 10 1.53) 059
o Wiy @) omeswim _ow

“FValue (W0 SKded) re1ers 1o GTTerence eTween Teatment groups.

® Retrospective study (1960~2005) JAMA 2005, 293, 2257-2264)
+ GOA OJ4t2] B33 B AT B0 HIEIDI D, H8
* 400 IU/day 022 2t0| g 700~800 IU/day S04 2|2 Cht| CHE|Y B 26% ¥ B|HZ: B2 I3% ¢
2 Ol EUIS (EHBOIASES) BOUBF| HE Y AZAH (2011004 800 U/day BIED D 43 A%

Nationa/ P =
[ O: l;

(2013)
* YE U3 ALY 1.000 mg/day (50~704| &), 1.200 mo/day (S14| 014 0142, 714 0|2 E4)
+ HIEHDI D 51 AR 1800 ~ 1.000 IU/day (SOH] 014 4191)

Effectiveness of Vitamin D on “Muscle”

Osteoporosis International
February 2009, Volume 20, Issue 2, pp 315-322

Effects of a long-term vitamin D and calcium
supplementation on falls and parameters of muscle
function in community-dwelling older individuals

M. Pfeifer &, B. Begerow, H. W. Minne, K. Suppan, A. Fahrleitner-Pammer, H. Dobnig
® H|E}TID 800~10001U/day A%| A,

v 2B (quadriceps) 2% > &
v repeated fracture 2X|

k=3
s

WE A28 o2 w2 T

Geriatr Psyehol Neuropsychiatr Vieil. 2016 Jun 114(2):127-134.
Effect of vitamin D on skeletal muscle.
Walrand S,

© Author information
finra, UMR 1019, UNH, CRNH Auvergne, Clermont-Ferrand, France.

An additional intake of vitamin D in older people significantly
improves muscle function and physical performance.

“Fall prevention” with supplemental vitamin D

Fall prevention with high dose (700-1000 U / day) and
low dose (200-600 U / day) of supplemental vitamin D

Low dose vitamin D

High dose vitamin D Relative risk (95% C1)

Broe et al™
Prince et al"? (200 1U D,/day)
Broe et al"* Broe et al*
o (400 1U D,/day)
Flicker et al s
Bischoff-Ferrari et al*? 1 (600 IU D, /day)
Pfeiferetal" - Graafmans et al"®
i + Pooled relative
Bischoffetal"s — i risk(95% Q)
Pleiferetal'” —d Combied 110089 101.35)
i | Pooled relative 0.1 05 0 510
| ) Favours Favours
Combined b 0.81(0.71t0 0.92) supplemental control
vitamin D

HEHE S Z D} Vitamin D 4H 2 Y4 oY= 2ol

H ABischoftFerrarietal, BIJ 200933963692

Relative risk (95% C1)

Fall prevention by dose and achieved 25(0OH)D concentrations

5 Fallprevention by dose ofitamin

20

H ABischoff-Ferrarietal, BIJ 2009,339:63692

“Fall prevention” with supplemental vitamin D

.5 Fill revention by 25-ydroxytamin , evel
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Vitamin D: Effect on “BMD”

Vitamin D= Bisphosphonate0j 20|
BMDO]| 2|3t &S NHELICL

BMC Musculoskelet Disord. 2002;3:6. Epub 2002 Feb .

Effect of vitamin D on bone mineral density of elderly patients with osteoporosis responding poorly to
bisphosphonates.

e XA =

@ Author information

Abstract

BACKGROUND: Bisphosphonates are indicated in the prevention and treatment of osteoporosis. However, bone mineral density (BMD) continues
to decline in up to 15% of bisphosphonate users. While randomized trials have evaluated the efficacy of concurrent bisphosphonates and vitamin
D, the incremental benefit of vitamin D remains uncertain.

METHODS: Using data from the Canadian Database of Osteoporosis and Osteopenia (CANDOO), we performed a 2-year observational cohort
study. At baseline, all patients were prescribed a bisphosphonate and counseled on vitamin D supplementation. After one year, patients were
divided into two groups based on their response to bisphosphonate treatment. Non-responders were prescribed vitamin D 1000 1U daily.
Responders continued to receive counseling on vitamin D.

RESULTS: Of 449 patients identified, 159 were non-responders to bisphosphonates. 94% of patients were women. The mean age of the entire
cohort was 74.6 years (standard deviation = 5.6 years). In the cohort of non-responders, BMD at the lumbar spine increased 2.19% (p < 0.001)
the year after vitamin D was prescribed compared to a decrease of 0.55% (p = 0.36) the year before. In the cohort of responders, lumbar spine
BMD improved 1.45% (p = 0.014) the first year and 1.11% (p = 0.60) the second year. The difference between the two groups was statistically
significant the first year (p < 0.001) but ot the second (p = 0.60). Similar results were observed at the femoral neck but were not statistically
significant

CONCLUSION: In elderly patients with

spine.

not responding to bi vitamin D 1000 1U daily may improve BMD at the lumbar
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Many Diseases Caused by Vitamin D Deficiencies Varlous effect of Vitamin D
Rickets is g
just the tip of the f ‘;,?
ke vitamin D deficiency AN
- iceberg Osteoporosis . ki

Cardiovascular %Aﬁ
e 3

Cancer,
Autoimmune infection,
and others

Muscle strength

Impact of Vitamin D and CVD Vitamin D and All-Cause and CV Mortality

CV disease events was 53% to 80% higher among those with low Low 25-hydroxyvitamin D levels are associated with all-cause

vitamin D levels mortality and CV mortality
A 03 B 03 All-cause mortality Cardiovascular mortality
—— 25.0H D level = 15 ngfmL. —— 25.0H D level = 15 ng/mL.
” 025 ——— 25-0H D lovel < 15 ng/mL. 5 025| | —— 250H D lovel < 15 ngimL
> >
[ o
s 02 S 02
z z K] K]
= = > >
H K s s
§ o § o s B
a o 12 12}
H 2
g 01 _§ 0.1
£ £
3 5
o o
005 005 0.65
0.60
0 0
o 1 2 3 4 5 6 7 o 1 2 3 a4 5 6 7 ¢ z & o &8 9 B 4 © 8
Years Years
Years Years 25-Hydroxyiitamin D level, median
Log-rank testindicated a significant difference across all 25-hydroxyvitamin D quartiles (p 0.001). Q1:7.6 ng/mL.
CVD: Cardiovascular disease Framingham Study This analysis was performed on 3,258 consecutive coronary angiographic patients. Q2:13.3 ngimL.
Q3:18.9 ngimL
Carl J. Lavie et al, Am Coll Cardiol 2011:58:1547-56 CarlJ. Lavie et al, Am Coll Cardiol 2011:58:1547-56 Q4: 28.4 ngimL

Factors that Affect BP Drug Compliance

Bisphosphonate= atypical fracture 3! ONJ 28t ofL|2}
{2 0| F2 Qs 5o H<-gof| 0121 F0| AELICE

oo o

7|1E BPHH & 58%= v =g 1S #A

i e et s “ame 23%
gxE2 ojet 2 HS » <ma
ZE'I_T'_ %%7)}? st 012

20%
17% ol e
Z=aleiol 93]

(n=275)
e i

1OF: 2005 hit:/awi. osteofoundt org/publicationsipaiadherence_gap_report pof
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Importance of Drug Compliance in Osteoporosis The Autocompliance Test: RLX vs. ALN
AHQ| "=k =S 0} K| £ 2 ELIET X R0|M

nH _?_ % REJLI EI__ Raloxifene £0{ EX170j|A] alendronatei CHH| -3t 58 ToldS LIEMHSLICE
(3708 U 58 STkt £hx} : Raloxifene 4.9% / Alendronate 13.0% P<0.001)
| = =
| O 580 OfHZ0| A= AR HIZ
b RLX (n=476
VPR <20% 88 (22.6) 181(8.7) Reference Reference (n=476)
10 ALN (n=426)
MPR 20% to < 40% 47(12.1) 180 (8.7) 0.547 (0.36-0.81) 0.55¢ (0.35-0.84)
MPR 40% to < 60% 42(108) 240(115) 0.367 (0.24-0.55) 0.367 (0.24-0.56) 2 8
£
MPR 60%to <80% 54(13.8) 356 (17.1) 0317 (0.21-0.46) 0.307 (0.20-0.45) 37H olLio] 2
58= St [
VPR 280% 159 (40.8) 1121 (539) 0.297 (0.22-0.40) 0.287(021-0.39) Six}: G
el ® oy *
13.0% (ALN), *
<6 Months 197 (50.5) 839 (40.4) Reference Reference 4.9% (RLX)! 2 t
610 <24 months 131(336) 754(36.3) 0.747 (0.58-0.94) 0.76¢ (0.59-0.97)
T
2410 < 48 months 50(12.8) 358 (17.2) 0.597 (0.43-0.83) 0.69¢ (0.49-0.98) Ne 4l 393 393 35 364 El
X El 6712 2
248 Months 15(3.8) 127(6.1) 0.407 (0.22-0.74) 0.60 (0.31-1.14) o1d it 1242
P <0.001 *:P <0.001 versus alendronate 1 : P = 0.018 versus alendronate.

*Adisted based on the propensiy score. 17<0.001. £2<0.01. §P<0.05 vs referecne. Permissible gap: 30 days.

Study design Datawere derived from the Thales prescription database, which contains information on >1.6 milion patients in the
primary health care setting in France. Cases were women aged 50 years who had an osteoporosis-related fracture in
2006. For each case, 5 matched controls were randomly selected Both compliance and persistence aspects oftreatment
adherence were examined. Compliance was estimated based on the medication possession ratio (MPR). Persistence was
calculated as the time from the inital fiing of a presciption for osteoporosis medication untilts discontinuation

R, odds ratio; PR, medication possession at.

Study design This open-label, prospective, multicenter, nonrandomized, obsenvtional, comparatie study was conducted at 164
nters across Spain. Assignment to ether RLX or ALN treatment was determined by the physician and was based on
each patients'clinical profle. Compliance with RLX (60mg tablet once daily)versus ALN (10mg tablet once daily) was
assessed using 3 diferent compliance assessment tools: the Morisky-Green test, the Autocompliance test, and the
Compliance Questionnaire.)
ALW: Alencronaie,RLY: Raloxfens

Clin Ther. 2008,30:2410-22. Clin Ther. 2004:26:245-56.

Vitamin D

HE ¥ =Ca3 B8R (=400 Y22 T 4y A7 2ol
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HAE o=z H83}X| e HoR LiEty
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H|EIZIDE o= HE 283
AeNL?
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Ref) CiHAHE @1 TL8S], <Obstetrics 8 Gynecology Science> 50#7% (2007), pp.1003-1011

SERM + Vitamin D SERM + Vitamin D

1. 7|=0] BisphosphonateZ Long-term £0{ st A} - Drug Holiday
= SFA} (FRAX: http:/iwww.shef ac.uk/FRAX/)

2. High Fracture RiskZ 7| &0 7}X|2 9!

Raloxifene® ZmH|ES It=s1A AR[SX| 2, HF H odel HY
el 2 g1 &

SERM + Vitamin D M| N|= . CEEITD

OfH Cased| %S SMHM o2 1a{s)of &} - -

a0 Premenopausal™ 30 Promenopausal

CTX (ngll)
PINP (ug/L)

*

1

.

Raloxifene Alendronate Raloxifene Alendronate

*P<0.01 compared to premenopausal levels X, Ctrminal type | collagen; PP, Nepropepide
- o 25 s + 5D of the moan pausalva

JBore

s 2002:17(Supp 1):5233.
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Switching Drug: BP to Raloxifene

3. Bone Quality0j] Lt 22X 0l X|27F @M A E|= X} 2

Alendronate0f|M Raloxifene2 mij| 14 £ Ms|5HY X|2S0| S2l8HA|
S71510] W1 M HLIMK| 7} &

(Coc) (pine ) (e )
» = =
= [
s 1 s
3 g | 3
a0 510 =10
@ H 5
s s s
o o 0

‘Alendronate prior - baseline. ™ Raloxifen -1 year

Study design  Ninety-nine ambulatory women were randomized to double-biind raloxifene (60 mg/d: n33), placebo (n=33), or
continuation of open-label alendronate (1=33) for 12 months. Patients continued their assigned treatment in a
subsequent 12:month, open-label extension phase. All patients received supplemental calcium (500 mgld) and
itamin D (800 1U/d)

teoclacin; PP, procolagenype | N propeptde; CT, C-terminal cross-inking telopeptide oftype | colagen.

focrinol Matab 2006:91:870-7

SERM + Vitamin D

5. PTH FAIN|Qt HE =2 post-PTH treatment - 1

LLuncheon Symposium

SERM + Vitamin D

4. Vaginal maturation 3! urogenital symptomE 7}X| 11 9l &= Stx}

Raloxifene + Vit D= vaginal maturation & pHE 741 A|Z
(sixty healthy postmenopausal osteoporotic women (T-score < -2.5)

Control Group

Treatment Group

Baseline 3 months P Baseline 3 months P
Patients with improvement of a
vaginal maturation index (n) 24 2 <l
Vaginal maturation index (%) 458+21.1 55.8:14.6° <05 494+267 5221206 NS

Note: NS = not significant
a Patients in the treatment group improved significantly compared to control group (P<0.1)
b Statistically diferent from the baseline values in the treatment group.

Fertil Steril. 2007 Aug:88(2):530-2. Epub 2007 Mar 6

SERM + Vitamin D

5. PTH FAH|Q HE post-PTH treatment - 2

PTH CH= HC}PTH + Raloxifene2 BMD &7} X bone-resomption ZHA0| S gafs.
+ Vitamin D X[ 2t 2= BMD 45 3! et x| gat
> &% S8| 4| Al PTHRL ‘88 =2 PTH 01 {X|2H0]| 21} 7|}

ke

Conclusions: Combination therapy increased bone
formation to a similar degree as teriparatide alone.
However, the increase in bone
resorption was significantly less and
total hip BMD significantly increased for
combination therapy compared with
teriparatide alone. Combination

treatment with raloxifene may enhance i
= T

the bone forming effects of teripar:

Aiperty T

FIG.3. Mean percent change in BMD from bascline t0.6 months
for lumbar spine. femoral neck, and total hip. Exrors bars indicate
=SE

JOURNAL OF BONE AND MINERAL RESEARCH Volume 20, Number 11, 2005

SERM + Vitamin D

‘a9

ofy
ik
A

1. 23}7| #of S acute symptom St ZCt&Z

2. Comorbidity high risk 2tx} &

LEMERNF, YAMETF, M7 5 BT F S comorbidity

-

5. heparin,warfarin g ¢21H S8 &X} 5 Ed+=2 7l 595t
case
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PTH CH= &C}PTH + Raloxifene BMD £3], lumbar spine partdf] Zai&9l.

(Postmenopausal women (n=125with severe osteoporosis on TPTD treatment for 9 months were

randomized into three open-label groups for a further 9 months)

. BMD lumbar spine

The increase of trabecular lumbar
spine BMD for both the ALN and
RAL combination groups was 10
superior to TPTD monotherapy.

12-  TPTDmonotherapy TPTD combination therapies

g
Study Design K &
Patients on ongoing TPTD therapy (20mg/d §
subcutaneously) for 91 months were randomized to 4
receive TPTD 20mg/d plus 70mg/week ALN (ALN
combination group), TPTD plus 60mg/d RAL (RAL 3
combination group), or TPTD alone (TPTD monatherapy
group) for the subsequent 9 months.

0 5 i s

———e—— TPTD monctherapy group
—--0-=--  ALNecombination group

Joumal of Bone and Minetal Research, Viol. 28, No. 1, January 2013, pp 196-205 2005

SERM + Vitamin D ¢t H|
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RCT: Raloxifene + Vitamin D HH 2 £0{0]| 2| ¢t
PTHZA &1}

Relondfene’ E15 501 A| PTHE7H2 018k 271 215 it 24 ‘

RekodfnsitViamin DB 7] SO18 29> PTH > Bone spangeffect CRaIOXifeL"eo"' Vlial;l_]ln D
—— = 7}R M8 FESCE?

60% 4%
2%
40%
4 0% p
20% 2%
0% 4%
6%
-20%
8%
-40% o
0% L ' 4 ; ; ol + n 4 ;
OM  6M  12M  18M  24M OM  6M 1M 18M  24M
Percent changes from baseline values in intact parathyroid hormone (i-PTH)(a) and corrected serum caicium(b):
anda (open triangles) Raloxifene
(mean & SD). ndloxiiene
(SERM)

Title

Study design  This open, randomized study was conducted at two hospitals. The subjects were randomized to receive either 60 mg raloxifene,
1.01g alfacalcidol[Alfarol, 1a(OH)D3 capsle], or a combination of raloxifene and alfacalcidol during a 2-year stud
independently at each institution, Assignment to each treatment group was carried out by means of a list of randomly generated
treatment codes previously prepared by a controller,

*J Bone Miner Metab (2012) 30:349-358

Why Raloxifene + Vitamin D? Raloxifenei} Vitamin D7} %8 &}X| 2+

: OFE| X = H MAo
= MEO| B3t 9ol

‘ Goal of osteoporosis treatment: Prevention of additional fracture?

By comparison to bone, the effects of estrogens on muscle mass, growth and

maintenance: relatively weak? E.LH EE Vltamln D gl glt%%
Vitamin D e 20| SEE[0] = FE|Y

~ (H|EFRID SHUX| = m|AX|HQF )= Z2HTY FU)*
A single intervention with vitamin D plus calcium over a 3-month period HOEA O
reduced the risk of falling by 49% compared with calcium alone ZICl2= % MR =Qs XN - 2% >13 _—
The impact of vitamin D on falls might be explained by the observed = I-° 2 |E_0ﬂ -I |-° 39’ =0 =2 ;10“ = L o E

improvement in musculoskeletal function.
Vitamin D3, there were trends for improved muscle strength4) \.) A

An additional intake of vitamin D in older people significantly improves muscle
function and physical performance.

Ref)

1)J Glin Endocrinol Metab. 2000 Nov;85(11):4118-24. = OFS 40} 1

2) Bone. 2015 Nov;80:67-78. doi: 10.1016/jbone.2015.04.015. i — 1 1 = E .

3)J Bone Miner Res. 2003 Feb;18(2):343-61

4)J Strength Cond Res. 2016 Jun 28 *AlQFA] O|OF= X
Geriatr Psychol Neuropsychiatr Vieil. 2016 Jun 1;14(2):127-134 AoH ol%E FE

SERM + Vit.D H|&|2| 2]9|Extra-skeletal) HE 7§ oj A

ECH33 # o3t
of2] Ho| oy 2l &0
HEdo| E2 Y2

Raloxifene || Vit. D

o
4
i
il

H 23%+%

. Additional Benefit

> gue oHL0 22 B N8 £ I 4jxE 27 (BMJ_2003)

SPDA- Had gutel oldzia HaE BN e 22%e 8
» Reduction in risk of invasive breast DM A me M w 33%4

cancer in postmenopausal women
with osteoporosis.2007)

3 Ref

1) Evista FDA 8{7XH&

2) JAMA 1999, 282, 637-645

3) J Bone Miner Res 2008, 23, 1923-1934

4) Brtaz2 7t A A2 XH 2011 (oh2 2ofAbetsl)
5) FDA Evista® label
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Hi HF
HE THA| W THA|
1. 2 ©HYUH| Optimization® L (7] £2) 2.4y 7§ S 2 e S50 WE HYE 24
PolyCap0i] Zgtet 37| U HH optimization® T
—_— — s T s R )
» Raloxifene 30mg X 2T HIFA30% LV i ! g 2 m 2 Rs‘ijﬁﬁﬁﬂ% uig
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EPCTE 250 & 185.4 mg/T P s
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i Time (min)
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Conclusions
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Neurosurgery in USA

A
IS

Temple University USA

DISCLOSURES

= Consulting
DePuy Synthes
Medyssey

* Grant support
DePuy Synthes
Medyssey

T

Temple University
Health System
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Temple Then and Now

Temple Then and Now

HISTORY OF NEUROSURGERY AT TEMPLE

INSTITUTIONS AND PROGRAMS

THE HisTORY OF NEUROSURGERY AT TEMPLE UNIVERSITY

- TEMPLE UNIVERSITY’S NEUROSURGERY program has had a colorful and distin-
Richard J. Meagher, M.D. guished history since s creation in 1929. It has always functioned under challenging

i with limited but with a sirong sense of mission. It was one of
the 20 neurosurgical raining programs in existence when the American Board of
Neurosurgery was founded in 1940. Over the past 64 years, the program has trained
approximately the same number of neurosurgeons, many of whom have contrbuted
significanty to our specialty. Some of the advances pioncered in part at Temple
include clinical hypothermia (Fay), the biplanar stereoscopic. angiographic unit
(Chamberlain), human stercotactic surgery (Spiegel and Wycis), lumboperitoneal
shunis (Scot), posterior lumbar interbody fusion (Lin), microsurgery for acoustic
tumors (Buchheit), and new pharmacological approaches to neuroprotectors (Strauss

mple i

past and will no doubt weather the current financial and medicolegal challenges that
coniiont the neurosurgical community in Philadelphia. It remains a strong clinical

Temple
Medci

its geographic area because of its srong clinical reputation and the excellence of its
clinical faculty and residents.

KEY y, Hypothermia, N Philacelphia,
Temple Universiy, Traumatic bain ijury

e o

HISTORY OF NEUROSURGERY AT TEMPLE

= One of inaugural 20 neurosurgery training programs when American
Board of Neurological Surgery (ABNS) was founded in 1940

= 80+ neurosurgeons trained at Temple

CHAIRMEN

Temple Fay

= The first Chairman
= 1929-1943

[F1] Temple University
Health ysem _

CHAIRMEN

Temple Fay Michael Scott
= The first Chairman = 1943- 1972
= 1929-1943 = Fay’s 1st trainee

63
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CHAIRMEN

William Buchheit

= Facial nerve monitoring
= Neurosurgery ICU

= Former Chairman of Jefferson

CHAIRMEN

William Buchheit Raj Narayan

= Facial nerve monitoring = Pioneered neurotrauma, and

« Neurosurgery ICU neurosurgical critical care

= Current Chairman, Long Island

= F Chai f Jeff
SUerMalmalor-chieisson Jewish Medical Center , NY

[F1] Temple University [E1] Temple University
Health System [ HealthSysem
Spiegel and Henry Wycis
Christopher Loftus = Invented Human Stareotaxis
= Renewed for carotid artery surgery = The first of the current ASSFN (American Society
» ; ; i of Stereotactic and Functional Neurosurgery)
(Fi[e)G;Aedwsory committee for the Neurological was held at Temple in 1960
[F1] Temple University [E1] Temple University
Health System Spigel Henry Wycis E Health System

NOTEWORTHY FELLAS

Philip Gildenberg Paul Lin

= Trained with Spiegel and
Henry Wycis

= Defined Venous s angle with
respect to Foramen of Monro

= Kept functional neurosurgery
alive during the 70s and 80s

= Reinvented and popularized
Cloward’s posterior lumbar
interbody fusion

 Temple University
HealthSysem _

CURRENT FACULTY

= Michael Weaver - Chairman, Neuro-oncology, spine

= Bong-SooKim - Spine
= Kadir Erkman - Vascular ( open & Endo), Skull base
= Joseph Queenan - Hydrocephalus, spine, tethered cord

= Philip Vi - ical critical care

= Charles Munyon - Functional neurosurgery, epilepsy, spine
= Scott Shepard - Neuro-oncology, spine
= Amer Samdani- Pediatric dpinal deformity ar Shriner’s hospital

= Gene Sulkind - General neurosurgery

[E1] Temple University
E Health System

KSNS

64



CURRENT FACULTY

Michael Weaver - Chairman, Neuro-oncology, spine

Bong-Soo Kim - Spine

Kadir Erkman - Vascular ( open & Endo), Skull base

Joseph Queenan - Hydrocephalus, spine, tethered cord

Philip Vi — , ical critical care

Charles Munyon - Functional neurosurgery, epilepsy, spine

Scott Shepard - Neuro-oncology, spine

= Amer Samdani - Pediatric dpinal deformity ar Shriner’s hospital

Gene Sulkind - General neurosurgery

Session Il

NEUROSURGERY

= According to the American Board of Neurological Surgeons (ABNS)

= 3,689 practicing neurosurgeons in the U.S. in approximately 8,700 hospitals,
serving a population of over 311 million

[E1] Temple University
Health System

WORKFORCE

©® 1 neurosurgeon : 61,000 people in United States

©® Some states have 0-1 neurosurgeons per 100,000 people

(1] Temple University

Health System

per 100,000 Pop

Naonsgeonspe 00 popuaion
(158
o W00 ®
¥ 501003

LR

st 2011 “nevesuger”

[Fr] Temple University|
] E Health System

WORKFORCE

= certain subspecialties within neurosurgery are also in short supply
= Pediatric neurosurgeons

= neurosurgeons available to provide emergency and trauma care

[T Temple University

Healthysen_

WORKFORCE

» 178 neurosurgeons in the U.S. certified by the American Board of Pediatric
Neurological Surgery, Dec. 2012

» 10 pediatric fellowships filled a year

= 1/8 of neurosurgeons do no treat pediatric trauma

(1] Temple University
[ Health ysiem
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JOB MARKET

= 300 advertised positions at any given time | TABLE 4. job Vacancies by Specialty Based on the Advertisements
in Print Journals and on the Interet

X Vacancies by Specialty Type
= 190 for General neurosurgery , spine- “tmey | %
focused practice, or unidentified

Speciahy
Generalist i 259
Spine 81 266

= 110 for other subspecialist Other generalis o 05
5 Specialists.

vascular, then eqdoyascular, s o P

followed by pediatric. Endovascular 19 62

Neurovascular 49 161

Unspecified spedalist % 85

Total 305 1000

= hospital-employed > private practice > TV:Z:;:;‘;‘G‘;; e vy

Academic Academic 6 207

Private n 233

Unspecified 5 16

Total 305 1000

TYPES OF PRACTICE

= Academic
* academic center to join a department

= Hospital-Based
* community hospital employee to aid in covering neurosurgical call
in return for time in their operating rooms for elective procedures

= Private-practice
* Employed by group of neurosurgeons who provide neurosurgical
call coverage to one or many hospitals in return for time in their
operating rooms for elective procedures

1] Temple University
Health System

TYPES OF PRACTICE

= There are generally fewer academic neurosurgery positions than
hospital-based or private-practice

= Many private practice groups are being bought by hospitals and
becoming hospital-based group practices

TYPES OF PRACTICE

= General Neurosurgeon in the U.S.

» Typically performs 80% common spine procedures and 20% simple
cranial procedures
= ACDF, Lumbar laminectomy, TLIF
= Convexity Meningioma, Chiari malformation, VP Shunt

» Can choose to focus on spine and perform more complex procedures

[ET1] Temple University [ET1] Temple University
HealthSystem | HealthSysem
ADVERTISED SUB-SPECIALIZED POSITIONS 1994-2003 RESIDENCY
b /\\
§ \\‘ Statistics — For 2016
i
5 o ///\\\. = 108 Neurological surgery programs
g‘ » = 216 total positions offered
;éz' .\‘./.’l‘—?:\ = *\‘_‘ = 354 total applicants
4 TOTAL
W PRIVATE
o Temole Univesi
A ACANDEMIC 'Il':;na[ﬁl:gyr;tr:?:ny Find I:Lnaftllfs yr;::rr]sny

66

KSNS



Session Il

PATH TO NEUROSURGERY RESIDENCY

4 years of Undergraduate ( >90% have a degree)
4 years of medical school
Take USMLE (United States Medical Licensing Exam) Step 1 First half of medical school

Take USMLE Step 2 after third year clinical clerkships
» CK - Step 2 CK I Clinical Knowledge) is a one-day examination. It is divided into
eight 60-minute blocks.

= CS - Step 2 CS uses standardized p to test medical students on their ability to
gather information from patients, perform physical examinations, and communicate
their findings to patients and colleagues.

Apply for Residency match in last year

[F1] Temple University
Healthysem _

MATCH PROCESS

= Central Application ERAS (Electronic Resicency Application service)
= Applicants then offered interviews
= Successful applicants for neurosurgery typically do >10 interviews

= Feb 28" applicants & programs list of programs due
=« listis in order of preference

[E1] Temple University
Health System

MATCH PROCESS

= On March 10t Applicants & programs find out if they matched
= Unsuccessful applicants can “scramble” to any open positions
* 0-2 neurosurgery programs go unmatched

= On March 15 all applicants and programs find out which program they
matched

= Acceptance is a binding agreement for applicant and program

Table Summary Statistics on U.S. Allopathic Seniors

NS-1
Valched TUnmatched
Measure (n=183) Ll
1. Mean number of contiguous ranks 157 102
2. Mean number of distinct speciatis ranked 1 14
3. MeanUSMLE Step 1 score 29 28
4. MeanUSMLE Step2 score 51 241
5. Mean number of research experiences 8 42
6. Mean number of abstracts, presentations, and publications 134 84
7. Mean number of work experiences 29 33
8. Mean number of volunteer experiences 62 60
9. Parcentage who are ADA members 28 115
10. Percentage who graduated from one of the 40 U.S. medical 470 279
schools with the highest NIH funding

11, Percentage who have PhD. degree 95 70
12. Percentage who have another graduate degree 22 28
e Oy .o 0 e T e o st 1 et

[F1] Temple University [E1] Temple University
Health System Health System
Cost to Train a Neurosurgery Resident
e o DUTY HOURS
Total Insttutional Costs $65,621,392
Divided by 442 residents $148,465
(por yoar)
Costs:
20% Salary & Benefits for Program Director $260,396 » Work (or duty) hour restrictions have been set in place that restrict the
Salary & Benefits for Program Coordinator $39.741 amount of on-duty hours to no more than 80 hours per week on average.
Travel and Conferences $14,039
Food $7,998 . -
Books S Eqapart Fr * These became mandatory for all residencies in 2013.
Licensing $4.761
Interview Costs $3.641 * Some residencies could apply for an extra 8 hours if they could prove
Miscellaneous $1.431 there was enough workload to justify the extra time
Total Department Costs $337.373 + Very difficult to obtain
Divided by 14 residents $24,068
(por yoar)
Total Costs:
$172,563 per residentiper year x 7 years (:";f:‘.’;d'::l,
Table 1: Cost per neurosurgical resident in an academic medical center in the
northeastem region of the U.S.
[F1] Temple University [E1] Temple University
Health System Health System

KSNS
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DUTY HOUR RESTRICTIONS

» Cannot work more than 80 hours per week averaged over a 4 week period
= OK to work 98 hours one week if over the next three weeks, the average
comes to below 80

= Intern cannot work more than 16 consecutive hours and must always be
supervised by a senior resident

 Temple University
HealthSysem _

DUTY HOUR RESTRICTIONS

» Cannot take call every other day for more than 4 days in a row.
» Cannot do night float for more than 1 month

* Must have at least 8 hours between shifts but recommend 12 hours

[E1] Temple University
Health System

RESIDENCY AT TEMPLE UNIVERSITY HOSPITAL

= Residents learn better when forming a one-on-one relationship with
the attendings much like an apy ice with the cr

= We have 7 Full-time neurosurgeons, 4 part-time neurosurgeons and 4 -
5 residents on service in addition to the chief resident

= Each resident will have 6 months on a service with one or two
attendings

 Temple University
HealthSysem _

A TYPICAL DAY

= 8:30 - 7:15 AM — Morning rounds
= Round individually on the floor and
as a team in the ICU

= 7:30 AM - First cases start
= Typically 3-4 ORs + Neuro IR suite

= 6:00-7:00 PM - Evening check out

1] Temple University
]_E Health System

* Residents will go to clinic with their attending every week
= Learn judgment of offering surgery for different cases

= Involved in the pre-operative and post-operative outpatient care of
patient

= Residents will usually develop a project to work on through their
residency as they develop a relationship with the attendings and can
have detailed discussions

[F1] Temple University
Healthysem _

ORGANIZATION

= Four services
» Vascular - Second year or fourth year resident with one attending
» Spine - Third year or sixth year resident with two attendings
» Tumor - Third year or sixth year resident with two attendings

* Trauma/Neurocritical care - First or second year resident with one
attending

[E1] Temple University
Health System

68
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BOARD CERTIFICATION

= Board Eligibility
* The ABNS Primary examination is a written examination taken
during residency that is required to complete residency and
practice as a “Board-eligible” neurosurgeon

= Board certification
* After an additional three to five years in practice, candidates must
submit a detailed case log of 150 consecutive cases, as well as pass
arigorous oral examination.

 Temple University

BOARD ELIGIBILITY - TRAINING REQUIREMENTS

For Candidates Who Began Training before June 30, 2013

y months of ne gical dency training in ACGME accredited
p{og‘rams under the direction of a neurosurglcaf Program Director. This must consist
of:

42 months of core clinical neurosurgery, including 12 months as chief resident; at
least 21 months must be spent in one program.

PGY-1 must include a of 3 months of fi 1 clinical skills training
(critical care, trauma and other rotations as designated by the Program Director); it
may g.ncéude up to 6 months of neurosurgery that will count toward the 42 months
required.

3 months of clinical neurology taken during the first 3 years of training, preferably
during the PGY-1.

24 months of electives, i.e.: neuropathology, neuroradiology, research, and/or more
neurosurgery, possibly in areas of special interest such as complex spine surgery,
endovascular, or pediatric neurosurgery, and/or clinical and non-clinical
neurosciences.

BOARD ELIGIBILITY - TRAINING REQUIREMENTS

For Candidates who Began Training on or after July 1, 2013

Eighty.four months of neurosurgical residency training in ACGME accredited programs
under the direction of a neurosurgical Program Director. must consist of:

* 54 months of core clinical neurosurgery, including
= 12 months as chief resident during the last two years of training (PGY-6 or 7); 21 months must
be spent in one program.

= 3 months of basic (e 3
neuropathology) taken in the first l% months oﬂraining.

= 3 months of critical care relevant to neurosurgery patients taken in the first 18 months of
residency.

» A minimum of six months of structured education in general patient care (e.g.: trauma,
general surgery, neurosurgery, orthopedic surgery, otolaryngology, plastic surgery, efc.).

+ 21 months must be spent in one program.

tol

Y, 14

= 30 months of ti ie.: thology, i 3 : and/or more
neurosurgery, possibly in areas of special inferest such as compiex spine surgery, endovascular,
or pediafric neurosurgery, and/or clinical and non-clinical neurosciences.

= Outside rotations of 6 to 12 months at an ACGME accredited program may be counted towards
the core 54 months of neurosurgery training. The program director must request credit from the
ABNS prior to the rotation.

 Temple University

BOARD CERTIFICATION-ORAL EXAMINATION

* The oral examination is accomplished in a series of face-to-face
examinations involving the applicant, current and former Directors of
the Board, and guest examiners.

The applicant is presented a series of clinical vignettes using
clinical descriptions, radiographs, computerized images, anatomical
models and/or diagrams.

The examiners grade the applicant on specific tasks including
diagnostic skills, surgical decision making and complication
management.

* The oral examinations cover a broad range of neurosurgery practice
- intracranial neurosurgery, spine and peripheral nerve surge, and
other areas, i.e. neurology, neurocritical care, and pediatric
neurosurgery, etc.

* Candidates must pass each of the three parts of the examination in
order to achieve an overall passing score.

KSNS
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Surgical Wound Closure

B. Satyanand Shastri
Medical Devices North Asia and Ethicon Asia Pacific

Goals for the presentation

To be more straight forward regarding luncheon objective,

« it would be good to share some of the updates of CDC or WHO
guideline if possible,

« explain the safety of triclosan for medical use such as our Plus
sutures( because last year as you already know one of the media
used the rat liver trial paper to say that triclosan is toxic, so it would be
good to clarify that to the surgeons who are misunderstanding), and

+ sharing recent published evidences on Plus sutures for reducing risk
of SSIs( Abdodminal closure, recent pediatric paper etc..)

ETHICON | @20,

P ——

CONFIDENTIAL snd PROPRIETARY 1

Lecture Objectives

Specific objectives for the presentation
» Reinforce the importance of surgical site infection and its risk factors
¢ Surgical implants and SSI

< Explain Plus sutures and its safety and efficacy(Especially safety of
Triclosan different from consumer product, recent FDArule, and our
evidences of Plus sutures)

¢ Introduce SSI prevention activity worldwide(especially CDC Guideline,
WHO Guideline)

ETHICON

P ——

CONFIDENTIAL 3nd PROPRIETARY 2
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Bacteria and People

Stratum Corneum
Humans consist of 103 cells

Bacteria living in and on Humans

Uppermost layer (c) of
add 10" more cells pp yer (c)

epidermis = stratum

—A10:1 ratio! (Avg 4 Ibs per person = corneum

bacteria)

—Most live in gut and nasopharynx Multiple flaky layers that

— Significant numbers live on/in slough off over time

epidermal layer of skin

V8
: i i

Epidermis lines dermal appendages

Cross section of skin

— Hair follicles

— Sweat glands

ETHICON ETHICON

Bacteria can hide among the layers... Microscopic cross-section of skin

1 Epidermis:
4. Stratum corneum
b. Stratum granulosum
¢. Stratum spinosum

2 Sebaceous
gland

4 Dermis

§ Sebaceous
gland

§ Arector
pili musele

3 Hair follicles

Scanning electron micrograph of skin surface with Staph aureus among the squames
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Wound Closure as a Risk Factor for SSI

» Making a Surgical Incision
creates a risk for SSI...

» The surgical incision breaches
the skin barrier and can release
bacteria from epidermal
appendages into the dermis

» Surgical closure of the incision
creates more tissue damage
via needle passage and

» The suture stays behind as a
foreign body...

ETHICON oyl

et i s

Role of a Foreign Body in Infection

1957 Elek trial in healthy medical students:

= Superficial scratches, incisions, intradermal injection

 2-8 million Staph pyogenes required to create pus via
intradermal injection

* Only hundreds required to create pus when a piece of
suture present — a 10,000 fold decrease in dose...

Why does a foreign body “lower the dose of bacteria” to cause
infection?
Elek The Virulence of Staphylococcus Pyogenes forMan. A Study of the

Problems of Wound Infection. Br. J Exp Pathol 1957 Dec;38(6):573-86
ETHICON ;%%
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nylon (x 10000) (s, upper

Fi. 6. Composi ing dhered to surgic: :
left). Chromic catgut (x 10000) (b. upper right), Silk (x 10000) (<. lower left), Dexon (x2700) (d, lower right).

Katz Bacterial Adherence fo Surgical Sutures: A Possible Factor in Suture Induced Infection. Ann. Surg July 1981

More Recent Evidence of Suture Biofilms - 2013

Microbiology of Explanted Suture Segments from Infected and
Noninfected Surgical Patients

Charles E. Edmiston, Jr.*® Candace J. Krepel,*® Richard M. Marks ® Peter J. Rossi,® James Sanger,* Matthew Goldblatt
Mary Beth Graham, tephen Rothenburger, John Coler! Gary . Seabrook®

borat ‘Orthopedic Surgery.” Medicine. and Plstic Surgery.” Medical College of Wisconsin,
Somenville, New Jersey, USA'

Milvwaukee, Wisconsin, U
+ Abs and Nonabs sutures harvested from noninfected (70.9%) and
infected (29.1%) sites in 158 patients and processed for quantitative
bacteriology

» No significant difference in quantitative microbial recovery between
infected monofilament and multifilament sutures was noted.

+ Biofilmwas presentin 100% of infected and 67% of non-infected
devices (P < 0.042).

* Infected sutures harbored a mixed flora, including multidrug-resistant health
care-associated pathogens

ETH ICON e

e oo

Journal of Clinical Microbiology 2013: 51(2):417- 421

CONFIDENTIAL 3nd FROPRIETARY 14

COLORECTAL 1371

Tissue Concentrations of Antibiotics
Given Prophylactically during
Colorectal Cancer Surgery

Tak Py

al, Atsushi , Hiroshi Inano?,
Takeo Sato*, Kazuo Yago® and Masahiko Watanabe®

* Department of Surgery and ? Department of Pharmacy,
Kitasato University, School of Medicine, Kanagawa, Japan

The low concentrations of prophylactically
administered cefmetazole in subcutaneous adipose
tissue suggested that antimicrobial prophylaxis with
this regimen might not be adequately affective against
surgical-site infection. Therefore, other measures are
considered necessary to prevent wound infection, such
as the use of antibiotic-coated absorbable sutures for
wound closure or high-pressure washing of the wound
immediately before closing the abdomen (13). Further
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Triclosan (IRGACARE® MP)
2,4,4-trichloro-2’-hydroxy-diphenyl-ether

cl OH

al al

Triclosan is an antiseptic. IRGACARE MP is a very pure form.

IRGACARE MP is safe for humans and environment with multiple studies
and over 40 years of application without adverse effects demonstrate.

IRGACARE MP is not accumulated in humans and the environment but
readily degraded in wastewater treatment plants and surface waters.

The US Environmental Protection Agency (EPA) has affirmed that there are
no human health issues, including cancer, resulting from exposure to
Triclosan.

- . .
ETHICON IRGACARE®MP Technical Information BASF
s b s o

Triclosan MOA

and proliferation stops.

or no effect on them.

ETHICO

» Primary MOA is to block the active site of an enzyme
(enoyl-acyl carrier protein reductase or ENR) that bacteria need
to make lipids for their cell membrane.

» As aresult bacterial cell membranes cannot be produced

* Human cells lack the ENR enzyme, so triclosan has little

* Triclosan is metabolized in the liver, and excreted by the
kidneys, with no indication of accumulation over time.

CONFIDENTIAL sn3 PROPRIETARY 18

Triclosan — Antimicrobial Profile

Label claim bacteria® Estimated MIC of triclosan®

S. aureus 0.03 parts per million
MRSA 0.03 parts per million
E. coli 0.25 parts per million

K. pneumonia 0.06 parts per million

S. epidermidis 0.03 parts per million

MRSE

0.06 parts per million

Triclosan — Wide antibacterial spectrum

Ref: Data on file

Triclosan Safety

Ethicon Plus Antibacterial Sutures

ETHICON

F A ——

The most common safety concerns
focus on environmental exposure
from consumer product sources of
triclosan and potential effects on
bacterial resistance

Medical Use / Exposure versus
Consumer

Itis important that uses of triclosan
with demonstrable health benefits are
distinguished from those where there
is no proven benefit such as use in
certain consumer products

CONFIDENTIAL snd PROPRIETARY 20

FEDERAL REGISTER

The Daily Journal of the United States Government

Safety and Effectiveness of Consumer Antiseptics; Topical
Antimicrobial Drug Products for Over-the-Counter Human Use

A Rule by the Food and Drug Administration on 09/06/2016 \‘ v

+ 19 active ingredients used in over-the-counter (OTC) consumer
antiseptic products intended for use with water (referred to as
consumer antiseptic washes) are not generally recognized as safe
and effective (GRAS/GRAE).

+ FDAdetermined that these products are misbranded until the active
ingredients undergo a distinct review by the FDA to determine their
safety and effectiveness.

« Since one of the active ingredients cited in the final rule is triclosan,
we have received questions about the impact of the final rule to
ETHICON Plus Antibacterial sutures, which contain triclosan.

ETHICON %2

e s e |

GONFIDENTIAL ard PROFRIETARY 21

Affairs

consumer antiseptic wash
products that are intended for
use with water and are rinsed
off after use.

Therefore, the use of triclosan

This Final Rule applies ONLY to

FDA Final Rule — Customer Letter from Medical

ETHICON
b ke

Do Gustome,

Tharkyou for your qusion rgaring the recnt FOA vl R, poblzhd on S , 2018, sabing tht 19 scive
ot

Rat) Funner. e A

e ane ot e s

insd oftaher v, Terctr,
e

in Ethicon Plus Antibacterial

sutures is not affected by this

final rule.

ETHICO
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Triclosan in the Environment

The concernis typically with triclosan getting into the water system,
surface water, lakes and streams,

Antibacterial sutures would not contribute to this risk as any
suture/packaging not used in the procedure is discarded as medical
waste and typically incinerated.

Triclosan in the environment can be broken down by exposure to light
(photodegraded). Photodegradation products of triclosan have been
shown to be further biodegraded by bacteria.
— Arecent laboratory study (Duran-Alvarez 2015) of the environmental fate of
triclosan concluded that triclosan readily photodegraded in surface water and
was completely degraded in soil.

The small amount of triclosan on the suture is metabolized in the liver
and excreted in a neutralized, inactive form via the kidneys.

ETHICON

bt s i CONFIDENTIAL snd PROFRIETARY 2

Triclosan and Bacterial Resistance — In Vitro

» There are various in vitro data which suggest that some
bacteria can be ‘trained’ to exhibit reduced triclosan
susceptibility. This effect varies considerably for different
bacteria and appears to contrast with what occurs in the
clinical environment.

« ltis well known that laboratory findings do not always apply
in the real world environment.

+ Triclosan has been in use for over 40 years

ETHICON
s i o o CONFIDENTIAL 3nd PROPRIETARY 24

Triclosan and Bacterial Resistance - In Situ

¢ Ledderetal. (2006) investigated triclosan resistance in a number of
environmental isolates and reported that only 4 of 39 strains showed a
decrease in triclosan susceptibility while the susceptibility of the
remaining 35 species remained unchanged.
— Furthermore, among the strains with decreased susceptibility, there was no
change in antibiotic susceptibility or susceptibility to other biocides.

« Similarly, another study on repeated exposure of dental bacteria to
triclosan resulted in the same conclusions (McBain et al. 2004).

* Coleetal. (2003) collected 1,238 isolates from the homes of users
and non-users of triclosan antibacterial product and found no cross-
resistance to antibiotic and or any other antibacterial agents in target
bacteria.

ETHICON

o s CONFIDENTIAL snd PROFRIETARY 25

Triclosan and Bacterial Resistance — Clinical
Data

In one clinical investigation into the relationship between triclosan and
susceptibilities, bacteria were isolated from hands in a community of
people using or not using triclosan hand soaps for a year and no
statistically significant association was found between elevated triclosan
minimum inhibitory concentrations (MICs) and reduced antibiotic
susceptibility (Aiello 2004).

To date there is no epidemiological data linking any outbreaks of
antimicrobial resistant human and zoonotic pathogens following
exposure to triclosan from cosmetics and other products (SCCS Opinion
on Triclosan Antimicrobial Resistance 2010).

Given the short-term nature of suture use, it is highly unlikely that such
use would do anything other than reduce the risks of postoperative
infection.
ETHICON

o ot CONFIDENTIAL 303 PROPRIETARY 26

Triclosan Resistance and Antibiotic Cross-
Resistance

In terms of cross-resistance, the proven cause of antibiotic resistance is
antibiotic use.

There is little evidence that antiseptic resistance or cross resistance is a
clinical issue and it is likely that environmentally induced triclosan
resistanceis rare.

Although triclosan resistance in laboratory experiments may be linked
with changes in antibiotic susceptibility, comprehensive environmental
investigations have not yet clearly established any relationship between
triclosan usage and antibiotic resistance.

ETHICON

rRE— CONFIDENTIAL and FROFRIETARY 27

Triclosan — Toxicity Evaluation

Pre-clinical toxicity tests negative for Triclosan

TapLe 2. Toxicity EVALUATIONS OF TRICLOSAN

Test Experimental system Result

Chronic toxicity and carcinogenicity Rat (Negalive\
N Hamster Negative
Genotoxicity Ames bacterial assay Negative
Mouse lymphoma test Negative
. Mouse micronucleus test Negative
Reproductive toxicity Rat Negative
. Rabbit Negative
Immunotoxicity Guinea pig Negative
. Human Negative
Cytotoxicity 1-929 fibroblast Negative
Intracutaneous reactivity Rabbit Negative
Material-mediated pyrogenicity Rabbit Negative

S

Ref Barbolt, TA. 2002. SURGICAL INFECTIONS Volume 3, Supplement 3, $45-53

75
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Triclosan — Acute and Chronic Toxicity Evaluation

Mice Oral 4350

Rats Oral 3750-5000

Dogs Oral >5000

Rabbits Dermal >9300
S subcutaneous >14700

LDs, value (mg/kg) more than 2000 and high safety factor considered to be non-toxic

Animal Route of

Study OEL Safety
Model administration
Oral 13 weeks 50 16667
[Dog eI 13 weeks 12.5 4167
| Hamster | oral 13 weeks 75 25000
Oral 1 year 30 10000
Oral 13 weeks 3 1000

Ref: 1) Barbolt, TA. 2002. SURGICAL INFECTIONS Volume 3, Supplement 3, $45-53, 2) Leaper D et al 2011. Int Wound J. 2011 Dec;8(6):556-66

Triclosan Coated Suture — Toxicity Evaluation
Suture

% dissipation in | Days until
first 24 hrs 99%
dissipated

Triclosan
content on

suture material
<270 pg/m

Vieryl™
Plus

420-2500

PDS™ 46 36 < 2360 ug/m 140-830
Plus

Monocryl™ 41 19 <2360 ug/m 160-940
M Plus

Assuming the intra-operative, ‘worst-case’ use of 5 m of a 2-0 suture

The maximal single-day exposure to triclosan was calculated to be 0.03, 0.08 and 0.09
mg/kg body weight for these sutures, respectively.

Margins of safety, calculated by dividing the No-Observed-Effect-Levels from systemic
toxicity studies by the maximal single-day exposure, range from 140 to 2500
Margins of safety of 100 are considered sufficient to ensure the safety of many
substances

Ref: Leaper D et al, 2011. Intemational Wound Joumal, Vol 8, No 6, 556-566

‘ S5l is multifactorial, endogenous
~ bacteria, exogenous bacteria from surgical

- personnel, surgical tools, OR environments,
operating time, surely bacterial colonization of
- the suture only plays a small part?

SSI Risk can be mitigated by addressing
controllable risk factors

Precautions are already in place to control the risk of bacterial
contamination throughout the peri-operative period

M Scrubbingin @ Controlling OR Environment
o Gowning o Sterilizing Instruments
o Skin antisepsis o Using MIS Techniques
However, additional controllable risk factors remain - your choice

of wound closure provides an opportunity to address these risks
[ Bacterial colonization of the suture

[ Biofilm formation on a foreign body in the wound
[ Presence of bacteria on skin at incision site
O Contamination of the incision site after the wound is closed

ETHICON

Proverb: “Itis the last straw that breaks the camel’s back”

ETHICON

1
b,

Balancing Risks with Interventions

« Bacteria on Personnel .
+ Bacteria on patient skin .
« Bacteria in Environment
+ Bacteria on Tools

Masks, gowns, scrub in
Pre-op bathing, skin prep
Sterile surfaces

Sterilize equipment

Infection No Infection

KSNS
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Risk Factor of Suture Colonization

+ Bacteria on Personnel s
« Bacteria on patient skin .
+ Bacteria in Environment
« Bacteria on Tools

« High BMI

+ Diabetes

+ Steroid use

« Suture Colonizat{on

Masks, gowns, scrub in
Pre-op bathing, skin prep
Sterile surfaces

Sterilize equipment

Infection No Infection

V&S
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Hierarchy of Clinical Evidence / Evidence Pyramid

Systematic Reviews
and Meta-analyses 12

1> Randomized
Controlled Double
Blind Studies

3b
Case Series
Case Reports \4
Ideas, Editorials, Opinions

CONFIDENTIAL snd PROFRIETARY 37

Individual Clinical Studies

Plus Antibacterial Sutures have been studied in 40
clinical trials including over 17,000 patients

» 38 clinical studies performed independently of Ethicon
« Ethicon sponsored 2 RCT studies

* 12 were non-RCT - all positive outcomes
« 28 were RCTs — 12 positive, 16 not positive

* 9 meta-analyses of the RCT to date — 8 positive

* NOTE: pending CDC and WHO recommendations are based on their own
independent meta-analyses (WHO has published their meta-analysis as

Jjournal article, CDC had not)

ETHICON %0

[ ——

Triclosan Coated Suture — Systematic Reviews & Meta-Analyses

First Author (Year) RCTs Sample Size Odds Relative Risk (RR)
TCS NTCS Ratio P value
(OR)
‘Wu (2016) 18 total 2661 2685 0.58 p =0.003
| 13 RCT 0.72 p =0.001
Guo (2016) 13 2592 2664 = 076 p<0.01
Apisarnthanarak 29total 5802 6140 - 0.65 p=0.01
(2015) 22RCT 0.74
Daoud (2014) update 16 2910 3075 0.71 p<0.0012
Daoud (2014) 15 2323 2477 = 0.67 p<0.00053
Edmiston (2013) 13 1654 1914 = 0.73 p<0.005
Wang (2013) 17 1726 1994 = 0.70 p<0.001
Sajid (2013) 7 760 871 0.61 - p=0.04
| Chang (2012) 7 433 303 077 082 p=045

Level 1a Evidence — Statistically Significant Reduction in Risk of SSI
Apisamthanarak A, Infect Control Hosp Epidemiol. 2015 Feb;36(2):169-79.
sSajid MS et al Gastroenterology Report 2013: 1-9.

Chang WK et al Ann Surg. 2012 May:255(5):854-9

Guo J. Journal of Surgical Research (2016) 105-117.

'Wu EurJ Clin Microbiol Infect Dis (2016) DOI 10.1007/s10096-016-2765-y

Daoud FC etal. Surg Infect 2014: 15: 117

Daoud FC etal. Surg Infect (Larchmt). 2014 Jun:15(3):185-81,
Edmiston CE etal. Surgery. 2014 Feb:155(2):3623,
Wang ZX et al. BrJ Surg. 2013 Mar;100(4):465-73

Eur J Clin Microbiol Infect Dis
DOI 10.1007/510096-016-2765-y

@

ORIGINAL ARTICLE

Antimicrobial-coated sutures to decrease surgical site infections:
a systematic review and meta-analysis

X. Wu'+ N.Z. Kubilay®+ J. Ren" - B. Allegranzi® - P. Bischoff* - B. Zayed? - D. Pittet* -

gL

Abstract To investigate the effectiveness of antimicrobial-
coated sutures compared with non-coated sutures in reducing
surgical site infection (SST) and develop recommendations for
World Health Organization (WHO) SSI prevention guide-
lines. We searched Medline, Embase, Cinahl, Cochrane
Central Register of Controlled Trials, and WHO Global
Health from 1990-16/02/2015 with language restricted to
English, Spanish, and French. Meta-analysis was performed
with a random-effects model. M. analysis
assessed whether the effect of antimicrobial coating changed
according to the type of suture and surgery. Subgroup analyses
were based on types of sutures. Quality of the retrieved evi-
dence was assessed using the Grading of Recommendations

Assessment, Development, and Evaluation. Thirteen random-
ized controlled trials (RCTs) and five observational studies
(OBSs) met the inclusion criteria. Antimicrobial sutures

significantly reduced SSI risk (for RCTs: OR 0.72, 95 % CI
0.59-0.88, p=0.001, > = 14 %; for OBSs: OR 0.58, 95 % CT
0.40-0.83, p=0.003, F'=22 %). Only Vicryl Plus vs Vieryl
revealed consistent results in favor of antimicrobial sutures
(for seven RCTs: OR 0.62, 95 % CI 0.44-0.88, p=0.007,
=3 %; for four OBSs: OR 0.58, 95 % CI 0.37-0.92,
=002, =41 %). The effect of antimicrobial coating was
similar between different suture, wound, and procedure types.
Quality of RCT evidence was moderate, and OBS evidence
was very low quality. Triclosan-coated sutures may reduce
SSI risk. However, the available evidence is of moderate/
low quality, and many studies had conflicts of interest.

Introduction

GONFIDENTIAL a3 PROPRIETARY 40
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Tndia [ Kumar2oa 53T RCT .
Eaypt Galal 2011 45011 RCT
e B e T T CDC Meta Analysis
ABDOMINAL N=5,757 |
|_Germany Diener2014 118 RCT =
[SJapan “Oiatactal 07k m NonRCT
Japan Hoshino 2013 1078 NonRCT!
Germany Justinger 2013 856 RCT
Germany Justinger 2012 1018 NonRCT.
Germany Justinger20tt a9 NonRCT
China Zhuang e2003 45011 RCT P s :
LI Kachatan 2011 T I CRT Individual clinical trials
[“rance “Lass 202 0 HonRCT vary by procedure type
i i o Rr investigated and . .
China Zhang 2ot i RCT C C C C G
Fobtonsar— o #1750 — represent independent DC and HICPAC DRAFT Guideline for
Ty istavel 205 =i RT i . - . .
research performed in P
G g revention of Surgical Site Infection
3 i RCT i
S Lodask = . over a dozen countries
Crooa ReT
BRCAICY APPENDEC oY = to date
Thatand [ Wingmaiarak 2009 00 RCT . . . N .
‘Spain Pico 2008 184 RCT
I Healthcare Infection Control Practices Advisory Committee Meeting
|__UsA [ Fordetal 2005 147 RCT.
= P Renko 2016 - large July 16, 2015
=58 pediatric RCT out of
us, 84 .
504 Finland
[camG N=1560 T
| Singapore _Singh2010_______ 10 RCT.
Swieden Thimour-Bergstrom 2013 374 RCT
[Sweden Steingimsson 2015 367 RCT
[“Turkey Tk 510
[“Torva SsimarE = e
)%r—’—ww W= 275
["Finiana Tufaninen 2012 76 ReT

Q2C. How safe and effective are antimicrobial coated
sutures and when and how should they be used?
Evidence summary:

Triclosan-coated suture (absorbable) vs. non-antimicrobial
coated suture (absorbable) - Quantity and Type of Evidence
= 14 Randomized Controlled Trials (RCTS) (Baracs, Diener, Ford, Galal, Isik, Justinger,
Mingmalairak, Nakamura, Rasic, Rozzelle, Seim, Thimour-Bergstrom, Turtiainen, Williams)
+ TCS utilized in deep and/or fascial layers in all 14 RCTs

« TCS additionally utilized in superficial layers in 3 RCT (Baracs; Thimour-Bergstrom:
Turtiainen)
= None of these 3 studies reported subanalysis of deep or superficial SSI

¢+ TCS utilized in all steps in 1 RCT (Galal)

* Study did not conduct subanalysis by S type

Meta-Analyses by SSI: Triclosan-coated suture
(absorbable) vs. non-antimicrobial coated suture
(absorbable)

Amount - Quality Odds Confidence
Comparator of Evidence N Ratio Interval (95%) P-value [
BENEFIT
All Surgeries:
All SSI* 14 RCT - High 5388  0.69 (0.55-0.86) P<0.01 P=28%
NO BENEFIT
Organ Space
SsI 4 RCT - Low 1,081 049 (0.07-343) P=047 1*<71%
Deep SSI* 2RCT - Moderate 1,285  0.86 (0.49-1.54) P=0.62 [>=0
Superficial SSI 4 RCT - High 1,922 1.06 (0.76-148) P=0.61 1=0%

*=Critical Outcome

23
Disclaimer: The findings the Centers for Disease Control and Prevention and should not be construed o

represent any agency determinaion or policy

have not been formally

KQ2C. How safe and effective are antimicrobial coated
sutures and when and how should they be used?

Draft Recommendation
= 2.C. Consider use of triclosan coated sutures for the prevention of SSI.
(Category II) (Key Question 2C)

78
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Coated Vicryl* Plus Claims: in vitro

Inhibition of bacterial growth:

Presence of ZOI demonstrated efficacy and
durability of Vicryl Plus challenged with 104-10%
CFU/ml of MRSA, MRSE, S. aureus, or S.
epidermidis and tested in a variety of assays

— 24-hour agueous immersion

— Suture diameter effect Above: Presence of ZOl around Vicryl Plus

_ 7-day aqueous ifrErsion Below: Absence of ZOl around Vicryl
— Methicillin-resistant organisms

— Knotted suture repeated inoculation
— Knotted suture deep agar

— Suture pass through tissue

= Scanning electron microscopy
Rothenburger S et al. Surg Infect (Larchmt). 2002;3 Suppl 1:579-87

Coated Vicryl* Plus Claims: in vivo

Antimicrobial efficacy after
multiple tissue passes in live
porcine model:

* Presence of ZOIl demonstrated
sustained inhibition of bacterial
growth

— Subcutaneous tissue passed 0, 5,
and 10 times

- Fascial tissue passed 0, 5, and 10
times

Zone of inhibition
against ~10° CFU S. aureus

Rothenburger S et al. Surg Infect (Larchmt). 2002; 3 Suppl 1:579-87.

Coated Vicryl Plus Claims: in vitro

Reduction of bacterial colonization:

« Vieryl Plus challenged with 107 CFU/ml of MRSE and incubated x 24h at
37°C revealed very few bacteria seen in images of suture magnification x
2000 with scanning electron microscopy

Presence of bacterial colonization
with Polysorb 2-0

Absence of bacterial colonization
with Vicryl Plus 2-0

Rothenburger S et al. Surg Infect (Larchmt). 2002; 3 Suppl 1:579-87.

Monocryl Plus Claims: in vitro
Inhibition of bacterial growth:

+ Presence of ZOl demonstrated
efficacy and durability of Monocryl
Plus challenged with 105-106 CFU/ml
of S. aureus, MRSA, S. epidermidis,
MRSE, K. pneumonia, or E. coli and
tested in a variety of assays:
= invitro colonization
— product stability
— invitro triclosan diffusion

— sustained efficacy

Zone of Inhibition of Monocryl Plus against £ Coli

Ming X. et al. Surg Infect(Larchmt). 2007;8(2):201-8.

Monocryl Plus Claims: in vivo

In vivo efficacy against E. _
coli J
3.
* 2-log reduction in colonization 5:
by E. coli demonstrated in a 2 ;
mouse implant model B s
In vivo efficacy against S. [ mmm———
aureus j
* a3 1/2-log reduction in g
colonization by S. aureus seen o
in a guinea pig implant model | lumcimtas

Ming X. etal. Surg Infect (Larchmt). 2007; 8(2):209-14

PDS Plus Claims: in vitro
Inhibition of bacterial growth

* Presence of ZOl and inhibition of
bacterial colonization
demonstrated efficacy and
durability when PDS challenged
with:

Z01 against £, coli

Inhibition of
- S. aureus colonization of PDS Plus
-~ MRSA by S. aureus under
2 %50 cynamic conditions
- S. epidermidis
-MRSE

- K. pneumonia Colonization of PDS

—E. coli by S. aureus under
dynamic conditions

Ming X, et al. Surg Infect (Larchm). 2008; 9(4)451-7
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PDS Plus Suture Claims: in vivo

In vivo bactericidal efficacy of PDS Plus (size 2-0)

Log % kill p value?
CFU/explant? relative to control

S. aureus

PDS 5.3 NA

PDS Plus 24 99.9 0.000013
E. Coli

PDS 4.6 NA

PDS Plus 3.6 90 0.0018

a Average of 10 animals
b paired t-test

NA: not applicable
Ming X, etal. Surg Infect (Larchmt). 2008; 9(4):451-7.

Intraoperative Handling and Wound
Healing: VICRYL Plus Compared with Vicryl

Objective

* Characterize the clinical performance of Vicryl and Vicryl Plus
in pediatric patients undergoing various surgical procedures in
a prospective, randomized, controlled, open label, comparative,
single center trial

Method

» Surgeons assessed overall intraoperative handling
characteristics of suture
—ease of passage through tissue  first throw knot holding
— first throw knot holding knot tie down smoothness
—knot security surgical hand
— memory lack of fraying

Ford HR et al. Surg Infect (Larchmt). 2005;6(3):313-321

Intraoperative Handling and Wound Healing:
VICRYL Plus Compared with Vicryl

Results

* Overall intraoperative handling
= Vicryl Plus: 71% recorded an excellent score
= Vicryl : 59% recorded an excellent score

* Reports of pain on day 1
- Vieryl Plus: 68%
- Vicryl: 89%

* Reported adverse events
— Vicryl Plus: 17%
= Vieryl: 20%
Conclusion

= Vicryl Plus can used as alternative to Vicryl especially for patients

at risk for developing surgical site infections.
Ford HR et al. Surg Infect (Larchmt). 2005;6(3):313-321.
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80




S

Exercise Following Sports

Injury and Spine Surgery
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»  Winter Sports (Skiing, Snowboard) Associated with Spine Injury
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Session IV

Winter Sports (Skiing, Snowboard) Associated with Spine Injury

U= e
=L

Skiing and snowboarding are popular winter activities worldwide, enjoyed by participants of all ages and skill levels.
Spinal injuries account for 1%-14% of all injuries. Despite this relatively low percentage of all injuries, spine injuries are
the third most common cause of critical injury in severe skiing injuries. Despite a decline in most injuries related to these
sports over the years, acute injury rates of the spine have remained stable and even increased. Vertebral fractures and spinal
cord injuries are the most common serious acute injuries of the spine in skiers and snowboarders. There is some evidence
that the incidence of severe spine injury (defined as spinal fractures, subluxations, dislocations or concomitant spinal cord
injuries) in these activities may be increasing. These injuries can cause death or severe debilitation, both physically and
emotionally, and also result in enormous financial burden to society. Furthermore, there are severe limitations to therapeutic
interventions to restore neurological function after SCI, and thus the emphasis must be on prevention. With advances in
technology and slope maintenance, skiers and snowboarders progress to higher skill levels and faster speeds more rapidly
than ever before. Great efforts have been focused on reducing extremity injuries in snow sports, but until recently very
little attention has been given to spinal injury prevention on the slopes. Suggestions for injury prevention include the use
of spine protectors, participation on appropriate runs for ability level, proper fit and adjustment of equipment, and taking
lessons with the goal of increasing ability and learning hill etiquette.

Due to the unique characteristics of each sport, different injury mechanisms are responsible for the majority of injuries.
This presentation reviews injury patterns, injury types, mechanisms of injury, and strategies for prevention of spine

injuries in skiers and snowboarders.

83
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Popular Exercises for Low Back Pain-Personal and
Community Based Exercises
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Good spinal system

Isometric support
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Muscle control
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Spinal dysfunction

+ Spinal dysfunction2 S HA0| £Z5t 2 HC}
38 2HOM 40 RUE BEFOZ BY

+ Spinal problem0| QIG2tE 2528 43 2AS 2}

o
RYtE A2 ZHE s HEEHY

N7|EE &5

\/

<\[~

YA Bt2ENE

Movement impairment

5ol Lj 7pi

— - .

A 4

XE| AEF A (tissue stress)

¥

O/ M| 2|4 (micro-trauma)
$

A4 Q|4 (macro-trauma)

¥

YA HfeENE

How to exercise?
$27], Wetg A, 27} 4%, YO|E EOY..

+ O3 S50 L8PY] Z27}@7

s 252 sk < {2 A 252 o/

\\?

YA Hof2ENE

How to exercise?

<EX) 27} : flexibility
L2 A - flexibility + stability

YA WigEN

How to exercise?

« QR

Hyper mobility?| SA=50| B0} 2H0| RHH0| HOjH AL
stbity?t 368 512l S0 24780 47, 371 249 B
)gO| =)

L

2} 2™ mobilityQt power house(core stability)S 20| Z3}5}7|
[U'-E-Oi 50| o MEEUAs QHHQ 252 M SICHH
Lo AS AU

YA Bt2ENE
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How to exercise?
JEX) ReEHY

He8e

spine mobility ¥2 2
: spine mobility 80| L}EHE.

\/

YA WigEN

How to exercise?

RSB Y2 HFE A F HYER Yolx|7| R0 B30 oY
42 Aot o =20 2 AYLIC

+ £5 HY9 42 HF| waveFEE0| & O LIEHLA E|0f hyper
mobility7} LIEFLFA| EICt

« G2tM g SHCHH spine mobility7t BA LIEfLHE AHR S, H9S A
J
A

YA Bt2ENE

How to exercise?

* Exercise Tip

A

- Core Stability &2 % flexibilityE ZTA|7|= 40| F&2

=
go=z 3%

jo

compensation0| &4
Hot A7l =RE 3

¥

A WigENT

HOd your b
head high

Move your ——

shoulders
naturally

Keep your

back straight
not arched
forward or
backward

Swing your arms
freely with a slight
bend in your elbows

Lookforvard,  * HE
" notatte =

chin parallel

ohegond + HIES THAA HO{FH Q(core stability
o gl 0 8 0jgat0] K| HHES HESR
muscles
+ Ankle dorsiflexiong %|Cf3t €28t Z7|= Gluteus

Walk smoothly,
rolling your foot
from heel 1o toe

Compensation, pain2 %% ot

maximusS 243t Al7| 1 lumbar stabilityt]] =&

¥

A WigENT

\/

YA WigEN

o
'|'_'

SO|CHZ 0N 7))

S
/
|

\/

YA WigEN
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(Adapted from Andersson GBJ, Ortengren R, Nachemson A, Elfstrom C: Lumbar disc pressure and myoelectric
back muscle activity during sitting. 1. Studies on an experimental chair, Scand J Rehab Med 6:1 0'4, 1974) W/

2pA WigENY

LH0| £ 2FO|CHE2 M)

Back support
for curve in
spine

Feet flat on Floor ‘ ! ‘

Arns parallel to floor resting on
am support

\/

YA WigEN

LYo Z 2F0|THAI)

l52 HEA HA .

+ A2 BES 2He

il

« BE 7HEA dojFH e

o B & b S22 MR
.

Xy S Lag e

Sway Lumbar  Thoracic Forward
Back Lordosis ~ Kyphosis ~ Head Posture

2pA WieEN

Core training @e

CORE TR

2pA WieEN

Quadruped Raise

42® oeaar®
JT

YA WigEN

Prone Plank

\/
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Clam shell

Side bridge

i - D
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Supine Plank

Lunge

BiE
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Clinical orthopaedic rehabilitation : an evidence-based approach.

S. Brent Brotzman, Robert C. Manske

Anatomy trains

Thomas W. Myers 2/

Assessment and Treatment of Muscle Imbalance(The Janda Approach)
Phil Pege, Clare C. Frank, Robert Lardner

Therapeutic Exercises for Spinal Segmental Stabilization in Low Back Pain
Carolyn Richardson, Paul Hodges, Julie Hides

Kinesiology of the musculoskeletal system : foundations for rehabilitation
Donald A. Neumann

Therapeutic exercise

CAROLYN KISNER, Ltnn Allen Colby

Ther ex notes : clinical pocket guide

CAROLYN KISNER, Ltnn Allen Colby
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* Muscle atropy

/ \(> \ <> <>y * Scar tissue
= HAZR0| AN HAE Belof dpie Yo Husieq
/ b j Y30 F271 4712 0|20 RE0| YMED YUY ¢ Ut e
A * Muscle imbalance

+ Stability & Flexibility

10%

—_—
/ 5 =
—— '}

+ Functional movement

o8 28 ¥ i
<b>as 2 T annzazsw

12t ( ~ 4/6%) 15t (~ 4/6%)

* Breathing2 neuromuscularsystemg\ I+ Zat 7|sat BA0 1Y 7|2

+ 23 YRE 24 2 4632 252 AHelE 0| 21 BE A 851 Otk (45 B4 RA4HE T 25)
oo Z20 2IH0[2tD Z2.(2008)
* DYER| G2 252 neutral posture| E4EES BHEML SFOL &4
+ 352 E6] core muscle? SHAS UE0] Y 4 97, 03 SASS 2 0|1= Y-S US| e,

core musded] 319l 7710 HHE 4k I"é!01| 20| 8 0|

(Therapeutic Exercises for Spinal Segmental Stabilization in Low Back Pain, Carolyn Richardson‘ Paul Hodges, Julie . N

i L2 59 YAUY TN, 250 235 70| Yo uEe
functional breathing technique, neutral posture and optimal CORE stabilityS
HEt.

2pA WigENY
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Incorrect Correct
\/
The international Journal of sports Physical Therapy | Volume 8 Number 1 | February 2013 %
DYNAMIC NEUROMUSCULAR STABILIZATION & SPORTS REHABILITATION wpa 105N

2017 (4/6%~)

Core stability

2017 (4/6%~)

Pelvic Floor Exercise
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1A (Breathing)

2017 (4/67~)

nMN &y

2017 (4/67~)

Core stability

Flexibility
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.;3’ .

Flexibility

Quadruped Raise

Coordination
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Supine plank

Squat

¥
Sensorimotor training e
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+ Clinical orthopaedic rehabilitation : an evidence-based approach.
S. Brent Brotzman, Robert C. Manske

+ Anatomy trains
Thomas W. Myers 2/

+ Assessment and Treatment of Muscle Imbalance(The Janda Approach)
Phil Pege, Clare C. Frank, Robert Lardner

+ Therapeutic Exercises for Spinal Segmental Stabilization in Low Back Pain
Carolyn Richardson, Paul Hodges, Julie Hides

+ Kinesiology of the musculoskeletal system : foundations for rehabilitation
Donald A. Neumann

+ Therapeutic exercise
CAROLYN KISNER, Ltnn Allen Colby

+ Ther ex notes : clinical pocket quide
CAROLYN KISNER, Ltnn Allen Colby
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Session V

Minimal Invasive Laminectomy for Lumbar Stenosis

A
IS

Temple University

Lumbar spinal stenosis is one of the most common degenerative spine diseases. Surgery for spinal stenosis has been
growing rapidly as the population continues to age. Lumbar spinal stenosis is a painful and potentially disabling condition.
Surgical decompression is indicated in the patients who has moderate to severe lumbar stenosis, and subsequently fails to
alleviate pain or to improve function with a non-surgical treatment. Wide laminectomy is a cold standard, and has been
proved to be successful, raging 62 to 72%. In the literatures. However, surgical decompression may lead to postoperative
instability, for which subsequent lumbar surgery is necessary. With advance in minimally invasive surgical techniques,
minimally invasive Lumbar laminectomy for stenosis has been performed in order to reduce postoperative instability,
to reduce postoperative pain, and to reduce recovery time. Compared with an equivalent open laminectomy, minimally
invasive lumbar laminectomy offers comparable outcome with a significant reduction of postoperative compilation and

recovery time.
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» Essential Neurological Examination for Anatomical Localization: Lessons from
Misdiagnosed Cases
Tt 455

» MRI Findings and Approach-Based Surgical Anatomy of Lateral Zone Stenosis of
Lumbar Spine
Gl IS b=

» Handling the Expected and Unexpected Events After Spine Surgery
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Session VI

Essential Neurological Examination for Anatomical Localization:
Lessons from Misdiagnosed Cases

1. upper motor neuron dlsease°| PAK--

ntu] 2AE7F sk = A A= EAAT EAIA 5oy Al 2 QIR AIAE A sfoF st
ojufj = 2hx}o] Wy A7} w5 %&0}1‘/} H#H1} 77 Hof whe} alecohol related disease (Wernicke syndrome),
restless legs syndrome, subacute combined degeneration of spinal cord, rhadomyositis, drug induced
polyneuropathy %4 x_ié?é}g]- o]ﬂg] U]-}jlé olg;ﬂ _/'\_ 01: 7<1§].£ Oﬂ/\Pﬁ/\]_l,} O]APHﬂﬂﬁA}E Esﬂ 71—tﬂ X]
b ek, Ak AEA Aol fQlojehd whw] 2hxpe] Aetol A 3T T8 3 212 Upper motor neuron
diseases A'Esh= Zloltt, dufst WAl Aol vulsf HH 9] ApA|9] EAfolut S A Y] A= #E

Ak 2727t 71 F8817] limo|tt, o]2|3k Upper motor neuron diseaseS 47 %%ﬂ% o ARA
HIALS] &FR 3F )& viALe] Eolo] Q) 0w HI 2 lower motor neuron= AJAFSH= A L2 fasciculationt 29
= 5] AT} WO 27)o= 4] A 2 4= o R S R M= A] 7|2 A HARE AlY

3}o] upper motor neuron disease® U= =& dfofof st}

7lEre 282 Ajshs 2| ¢ o2 A Ao| ol4alof dt, w3t
S Wl RS 248 4 9lon] A o)A 2o £F W P74

A1 738 primary motor cortexo| A AlZF6le] medulla®] pyramidal decussationo A Hit& A2 o]%
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3l & lateral corticospinal tract2 £3}9] ventral horno| A WxA17 o] E|o] ventral rootS £ A7 Lo
31 Z47e) F&5 AufstAl ", ol ¥hel 5 &% A7 Auiete A4 22y 7) o A B2 AAS
53l dorsal rootE 53l 2|42 E012} dorsal horno 4] synapse
tracte Fof A o] 7] AAEA "ot 912 AAAA =
column®] ¥ o] medulladl A W& 2 wWA5to] medial lemniscus, A4 9t 2 AZE A Hrt, o]dt Al
789 Al Z53} Gzt whet AAHANE ol et AT 9 A4 WS {58 4 gl olF Hp

Aol 283t o7t ofe o] ASIA A=A scaleolt),

d

I
(]

|%-3}9] spinothalamic

o}
=

flo
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STANDARD NEUROLOGICAL CLASSIFICATION OF SPINAL CORD INJURY

MOTOR dour e SENSORY

R L KEY MUSCLES R L R L KEY SENSORY POINTS
c2 c2 ) . /
c3 ca s
cs G L £
cs Eibow flexors cs NT = riod beitile A
cs Wrist extensors ce L
c7 Elbow extensors c7
cs Finger flexors (distal phalanx of middle finger) C8
T Finger abductors (little finger) n
T2 5 . 2
T3 0 = total paralysis 13
T4 1 = paipable or visible contracton T4
T5 2= actve movement, 5 o4
Te grawly eliminated Te
R 3 = actve movement, | ”

4 = actve movement,
against some resistance

agamst pravty
TI0 L1 L. |5=actve movement, ‘

| I N 1 O 6 6 B

OO I T

LR LB TP VT TR T R L LT
R ) ) 10 9 O O 0

JAS P against 1ull resistance ™m
T2 1 1 132 NT = not testable T2
L e —— (8]
2 Hip flexors L2
L3 Knee oxtensors L3
w Ankle dorsifiexors La
s Long toe extensors s
st Ankle plantar fiexors st
s2 s2
s3 s3 g
S4.5 [ ] Voluntary anal contraction (Yos/No)  S4-8| ( ] Any anal sensaton (Yes/No)
300 - ] PIN PRICK SCORE (max: 12)
TotaLs[(]+ ()= [_] moToR score TomS (= LiGHT TOUCH SCORE (e
(MAXIMUM) (50) (S0 (100) (MAXIMUM) (S8) (56) (56) (56)
NEUROLOGICAL ®. COMPLETE OR INCOMPLETE? [_] ZONE OF PARTIAL R L
LEVE! SENSORY[ ][] Incompiete « Any sensory or Moy ncaon i S4-S5 PRESERVATION SENSORY | —
™ MOOR ASIA IMPAIRMENT SCALE [ Extety emend roprect. |MOTOR [ —

This form may be copied freoly but should not bo altered without permission from the Amerncan Spinal injury Asscciation

O 17-2-5 ASIA E== 24 Scale &8

4 o 7Hzrel BE s olgfefjof gttt &7fet
Q3h E3] &7} intrinsic muscle (lumbrical muscle and
H Hoh A H2AFETS G 4= 9}, dE S0 txZQ

A o [eXEe)
&9 AT TS

flo
)
lleS
=
s
B

Hand, wrist thumb injury
Median N Flexion abduction/Flexion/opposition Difficult “O”
Ulnar N Intrinsic musle adduction Claw hand
Radial N Extension extension Wrist drop
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MRI Findings and Approach-Based Surgical Anatomy of
Lateral Zone Stenosis of Lumbar Spine

Classification of spinal stenosis

Classification of spinal stenosis

(Lee et al, Spine, 1980) (Crock H, JBJS, 1981) (Jenis et al. Spine. 2000)

Classification of spinal stenosis Classification of spinal stenosis

Lateral stenosis
Lateral zone stenosis

Lateral
zone

Subarticular

Extraforaminal
Foraminal

Subarticular zone
Subarticular

Lateral recess

Entry zone

(Testbook: Essentials of Spinal Micronewrosurgers)
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Spinal stenosis by degeneration 2D radiologic image vs 3D structure
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Anatomic segment

Traversing root il
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Anatomic
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Where is the pathology?

Subarticular stenosis

Central Subarticular
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.
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Root Impingement

o
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.
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Subarticular stenosis

post-op

Foraminal and extraforaminal stenosis

TABLE 1. Wildermuth’s MRI Grading System for Grading
Lumbar Spine Foraminal Stenosis

Grade 0

Normal foramina [normal dorsolateral border of the
inter foraminal

of the epidural

epi
Slight foraminal
etely surrounding

fat, with the rer

Grade |

Grade 2 with epidural fat only
root

Grade 3

Foraminal and extraforaminal stenosis

Foraminal and extraforaminal stenosis

Skin incision and dissection

FIG. 18.96. Tho paraspinal approach 1
B

ml o

Overhanging of lamina
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Dissection and exposure

Decompression and drilling

Decompression and drilling

1. more drilling of upper portion of lamina

2. oblique drilling toward the midline
3. foraminotomy
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Handling the Expected and Unexpected Events After Spine
Surgery
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Position related complications
Hemovac related complications
Postoperative dyspnea
Postoperative wound infection

ureter injury

* O 6 O 0 0

Aging relate complications

Position related complications

Complication Risk factors

Ophthalmological complications
& ToN™ Obesity, male sex, Wilson frame use, longer anesthetic duration, greater estimated blood loss, increased ratio of
arystalloid to colloid

Blood loss greater than 4 L, persistent relative hypotension

Anterior ION™ Athezosclerosis, diabetes

Central retinal artery occlusion™?  External compression of the eye

Posterior ION™

Cortical blindness!" Profound hypotension, prolonged hypoxia, cardiac arrest, thromboembolism

Neurologic complications
Acute cervical myelopathy™ Cervical spondylosis, neck extension, paralytic anesthesia
Brachial plexopathy™! ‘Extension, external rotation, and abduction of the arm, ipsilateral rotation and lateral flexion of neck, shoulder

braces

Ulnar nerve palsy™ Obesity, inadequate elbow padding

Myocutaneous complications
Compartment syndrome'™**! Padding directly over the compartment, obesity

I Pressure ulcers™™ Procedure ds dvanced age, obesity, steroid
Andrews Frame Wilson Frame

Femoral head avascular necrosis'”  Pressure over the groin, hypotension

ION: Ischemic optic neuritis
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Position related complications

« The head should be in neutral position on foam supporting head frame to avoid
any direct pressure to the eye.

« The shoulders should be abducted less than 90°, lateral rotation of the upper
arm and extreme elbow flexion should be avoided.

« The forearm should be positioned in the neutral position to minimize direct
pressure on the ulnar nerve in the elbow.

« Soft foam padding should be placed under the elbows.

Position related complications

The shoulder abduction more than 90°, extreme elbow flexion and
forearm pronation should be avoided in the nondependent arm.

Position related complications

:

Y
Facial pressure sore

Prone positioning complications associated with spine surgery can cause
serious patient morbidity.

Awareness of these complications, careful patient positioning, efficient use
of anesthesia time, and avoidance of intraoperative hypotension may help

reduce the incidence of prone positioning related complications.

Hemovac related complications

Hemovac related complications

location of the drainage tube tip: not toward to the dura

Suture of muscle fascia with the drainage

Direct injury of adjacent vessels

Disconnection of drainage tube and bag

Postoperative Dyspnea

+ Shortness of breath after surgery can be very scary and, in
some cases, life-threatening.

+ Blocked airway, lung condition, surgical site, others...

1. Postoperative pneumothorax

2. Postopertive wound hematoma after cervical surgery
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Postoperative wound infection

G TEH 98 9|

Resident

el [HXIHE]

()]

397} 2lojo} &

S| AR =
e =
e

A
s
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Early detection !

Postoperative wound infection

« Risk factor related with postoperative wound infection

« DM, smoking, obesity, aging, multiple trauma, nutrition,
cardiovascular ds.

* Operation time (> 5 hrs), amount of intraoperative

bleeding (= 1000cc), re-operation, implant

* The most common presenting symptom is back pain

(tenderness) and preoperative neurological symptoms,

usually manifesting 2—4weeks and up to 3 months after a

spinal procedure.

Postoperative wound infection

* Inflammatory markers are important diagnostic tools, and

comparing pre-operative with post-operative levels should be

done when suspecting

WS el 2k Bof] Al

WBC
sl71% sxuk 2ol Qolw A4 WS % e, Sl KA
ool Al el HA 4 glow, viek sl Akl
chyl 7190 Akl 983tk
ESR it Folli= BSR4} Algdhs
& Aol 79l o3 Yks| sjelal7l offlth, ESRA:
& 4~52] Fof| 7HA} feal 424 O~430] AALS} |9} < =
A7)0 HEEA 08 ESRA=R]| S 2A4shH 7o) & =
AHEEAE o 4 ik, AUBOlME ESR A7 A4 02
At 4= glont ll-)pn)u.lxu terA| @ 7HeiAdo] B ¥ elajol 2]
T Aol A= ESRFAIZF R Adelct
CRP  CRP: ESRWT} 54 F 7@S Avkehi xsof g w32 4
Alsh=tl -85t} CRP= =& %ol F7H6IAIRE 4 25 Fof
= Ao R 3R Ene ESRo) visle] 27]0) S Uad 5= A
ot AHHTE e =& A CRP =28 |~‘-:.<‘--.* TE

7\o] SASH= §-§kct, AN

ESRECE CRPFA7} F7He =

CRP _“: (|g]. nh,vﬂ,l:] 7)o

01 L)_OV n]u] 4“0” /]o n, go (-,"‘

2971wk,

ureter injury

ALIF, OLIF 0|= ureter injury 244

Anterior view with great vessels removed

ureter injury

* Abdominal pain with peritonitis, leukocytosis, and fever.
* Rise in serum creatinine

* Clear fluid in hemovac.

- o1y

» IVP, CT scan
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Aging relate complications

1. Postoperative delirium

2. Postoperative urinary retention

Aging relate complications

1. Postoperative urinary retention (POUR)

+ POUR leads to high rates of infection, complication, cost, and
longer hospital stay
+ Risk factor
+ Male, > 70 years, previous pelvic surgery, spinal
anesthesia, Postoperative use of patient-controlled

anesthesia
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Aging relate complications

Postoperative delirium

Approximately 10% of adult patients over the age of 50
who undergo elective surgery will experience some
degree of postoperative delirium within the first 5
postoperative days.

The most significant preoperative risk factors include
advancing age (>70 years)
preoperative cognitive impairment,
decreased functional status
alcohol abuse
a previous history of delirium.
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2388 =3¢ granada014@hanmail.net AlAde|at
285 BAFH QIX|CH SHRCHEHE A jheaj@hanmail.net A9z}
28 BMFHE S|HEHA kimjungchulns@hanmail.net Al
Hyst  =3¥ 2S5t anenice@naver.com AlziQ|at
¥z =¥ 7= EEHA ns733@hanmail.net AlZQ| 1}
8= Z3¥ AMICH ZEHMEZAH S ballboy07@hanmail.net AlZdQ| 1}
¥z Z=3¥ SELF2|HEA mhisky@daum.net Alzie|at
Z2d835 H3H N2e=2# nostoi72@naver.com AlziQ|at
432 H3# 23l the2HH geunspine@hanmail.net AlziQ|ot
HEM Z=3¥ ESE S R cheomdanwoori5@gmail.com A549|1}
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254 H3H nsjskim@hanmail.net AlzdQ|a}
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HEol =33 2exHE zzalbang@gmail.com Q| ut
z &= Z3¥ zmstntF g5 skt tamsaeg@hanmail.net oEEs
HEAM =3 £ slo|H# lornman@hanmail.net AlZQ|a}
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Az =3 | MYutelH nsdr1301@hanmail.net Al
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4y =33 AlAe|at freezero00@hanmail.net AlZQ| 1}
4rd HalH JIE MEMZEHEA mddavidk@gmail.com AlZQ|a}
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dotg H3E I 7I=8eH cornhi@naver.com X&to|sta}
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ez M A2 brainns@gmail.com Alze|a}
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=4 H3H USEEQH seobi911@nate.com AlZQ|1}
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Z & 3¢ ZA MEEEH drwhony@hanmail.net AlZQ|1}
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Z = H3¥ HE-HH slash21c@naver.com Al 9|z}
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gade H3E g jspine@empal.com AlAde|at
BtAXH  H3E a{cy ot A kyungjae99@hanmail.net AlZQ| 1}
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HMaE M 0| ZSEH parkshmd@paran.com AlZQ|1}
Mg BSAEE HZHA sygaever@naver.com Alze|a}
Bt ® HsH HoMFe|ntolH pakpsg@hanmail.net A9z}
s e =i oA borntobewild@hanmail.net Al
sHddE H3E psr3755@hanmail.net AlZQnt
Bt ot =33 N2 dEReSHA star2816@hotmail.com AlZQ| 1}
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st =33 ot bestpark2000@hanmail.net Al
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gz B3 Al elutolA psj3813@naver.com AlziQ|at
gzt BSAEE 24 MBEH janupsc@gmail.com Alze|at
Bt E Z=3E MSHHEH pscpscp@gmail.com AlziQ|at
Bt E  SASE HX|HH psc710@kwandong.ac.kr A9z}
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B =33 SAHEE kaktiger@daum.net AlziQ|at
s N B e ZdFMe|HA andrea7203@hanmail.net AlziQ|at
BrE el M3 giAMZAL| ol hl1 nfu@gmail.com AlZ4Q| 1}
BEg  H3H A E BN pyk1820@medigate.net Al
HHEgx M3 SAUCHHHA cuttage@cau.ac kr AlziQ|at
BHeg s M| eatE A pwyB0@hanmail.net A9z}
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ga2d =38 HAMICH MEREAHEA estherpark@yuhs.ac AlziQ|at
B2 M =3 SACHH 0hno0903@hanmail.net AlZQ| 1}
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e H3E HMHIESH panyc@naver.com Al Q|at
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NS Z=3H =AEZAA greatkahn@naver.com AlziQ|at
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MNd  J3H Y5 DelH sas002@naver.com AlZdQ| 1}
Aga BMEE MEHH nsurseokO@gmail.com AlAe|a}
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a5y Hald Mt microsun@dreamwiz.com 549}
M2d  FH3H 2 the2HH j90sun@hanmail.net Al
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428 d3H ot LI2HH jy5227@naver.com AlziQ|a}
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o BMIHE o] 28 bread0309@hanmail.net Alze|at
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=282 dH3¥ MEHH savind10@hanmail.net A9z}
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=zE  H3¥ A=EGHIE |l nsdri7 1@hanmail.net AlZ4Q|nt
=2d#  H33H S AS0H 3 busannsman@naver.com AlAde|at
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S0y F3H OFA 21 M7 [HH novak1234@naver.com Alzde|a}
s2d SHsH QA EATHE A gnsong@pusan.ac.kr AlZQ|a}
53 H3H SESAZRHH A AlZQ|at
S84 d3H M 2e(HE sbongkyu@gmail.com Alze|a}
sS4 Y3 Y= st2HH 1170nskr@hanmail.net A9z}
& & Z3H O|YE MEHHH ysong0000@naver.com AlZQ|1}
54971 H3H 23 s=2HY youngkee0432@hanmail.net Alze|a}
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S&s  H3¥ Z20t2HH ibun@hanmail.net AlZ4Q| 1}
MEsSH "EFH o~ sdg8262@hanmail.net AlziQ|at
Ms=2 BN HaHa dongay@hanmail.net Alze|a}
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MEs  F3H A mysteron@hanmail.net Al
AsoF BAMIHE AMICH ME2tAE Y shindongah@me.com Alze|a}
Ase  HIH 2FO|F R MHA nssdl@naver.com Al 9|z}
AMSY oA EEHEH EAAECIH dongils@naver.com Xij&to|ata}
AMHEE HIEH LM MHEHH augusttree@empal.com AlzdQ|mt
AEE Y3 2] QIMeEHA novice97@naver.com AlziQ|at
AMHA HEH AN AMAR| TR bsshinns@naver.com AlZ4Q| 1}
A HelE A2t
AMME F3H SHE HEEYE ssckjw@naver.com AlziQ|at
AMEs  H3#H oref AT |EHH A sinsho7@gmail.com A9z}
Mg s EEE ZEAMNHEA skylbl8909@naver.com Alze|at
M A HEH  Eclel polirose@hanmail.net A&}
AEH  BMFH OFMIEHA ycsheen@hanmail.net AlZQ| 1}
MES BLAMFH CH+ R2SHH syhns@naver.com AlZdQ| 1}
A HEH o~ hisarang@hanmail.net AlziQ|at
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AxA HeH AL bach1007@naver.com Al
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ot A H3E 21M7| 2ot H aks1042@hanmail.net Alz4Q| ot
et e =3¥ S8 HAX|A anzzz@hanmail.net A9z}
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a. Open-label, randomized, prospective study to compare the effects of a 1-year treatment with calcium (0.5 g) and vitamin D3 (400 IU) combined in a tablet with the effects of a reference treatment of calcium (0.6 g) in a sachet and vitamin D3 (400 IU) as a tablet on
bone remodeling markers and bone mineral density (BMD) in 119 elderly women >70 years. b. ized, i i ind, , multicenter study of seven days treatment with 102 patients to compare the acceptability of Calcichew D3 Forte” tablets (calcium
1,250 mg + vitamin D3 400 IU) and Ad Cal D3" (calcium 1,500 mg + vitamin D3 400 IU).
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