S| Joint Fusion for Sl Joint Pain:
To Fuse or Not to Fuse?

James BBIlllys MD
FloridaOrthopaedicinstitute
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Keys to Understanding

= Understanding the anatomy and biomechanics_
« \Why does it cause pain, why fusing will help, what happens next.
< Prevalence of Sl Joint pain
» Bernard,Schwarzer Cohen, WekslerSembrano
= Prevalence in post lumbar fusion patients
» Maigne, Ha, Ivanov, Liliang)ePalma
< Differential Diagnosis
» Zelle
%« Clinical Results
%« Historical andlfuse (Sachs Rudolf)
< Current Standard of Care
w iFuselmplant System
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Why Is SIJ Overlooked?

A Not part of standard physician training
A Not thought to be a true joint
A Some think similar to pubic symphysis
A Very little movement in the joint
A 2-4mm and 1-4 degrees of rotation
SIJ pathology confused with other pain generators
SIJ pathology often coexists with spine and hip pathology
MRI scans do not go below the SIJ
Not referred from physiatrist, | R,&lsropractors, others
No easy, less-invasive surgical solution (until now)
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Anterior Ligaments

< Short strong ligaments _ _
indicative of allowing little Ligaments of the Anterior
movement and providing Sl Joint
stability
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Posterior Ligaments

= Short strong ligaments Ligaments of the Posterior
allowing little SI Joint
movement and
providing stability

= Note: basket weave
pattern for increased
strength and stabllity
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Ant & Post Shear Forces
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Biomechanics

« Primary motion Is
Nutation, which is a
nodding type of
motion.

< [he rotation is usually
limited to 12 degrees
for males and 24
degrees for females.  sacroiiac Movements in the Sagittal Pland(a)

Nutation; (b) Counternutation; (1) Pelvic Inlet Closure
with Nutation; (2) Pelvic Outleeningwith Nutation; (3)
Pelvic Inlet Opening withCounternutation; (4) Pelvic
Outlet Closure withCounternutation.
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Biomechanic

= Note, the highest stresses flow
through the inferior portion of the &
joint, thereby the hardest bone is i
this area.
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Innervation

Fig.# 2

B, L4 Nerve
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Understanding CT findings of SIJ can shealr
forces explain findings categories of patients:

< Aging or Dysfunctional

< PostLumFusion

= Post ICBG

< (We know how toDx AS, JRA, Tumors, Infections)
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Incidence of Sl joint as a pain
generator

< OTT8Wp I &2 PAOEAT 60 xEOE OADPITI OOAA
Bernard &KirkaldyWillis, 1987

& OFTXp T &£ ,"0 3)* EI 1T OECET h AOO

« MAOANOAT O1T U T OAOI 11 A

EAAGS

- Cohen SPAnesth& Analgesia 2005

% 30% incidence of SIJ pain in LBP patients
SchwarzerAC. Spine 1995

%+ 35% incidence of SIJ pain in LBP patients
MaigneJY. Spine 1996

& OFTXp 1T £ ,"0 DPAOEAT OO EAOA OECI E,

« EED Al AT1 O 3) *1EI j
Sembrano& Polly, 2009
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Recognizing Specific Characteristics of

Nonspecific Low Back Pain

THOMAS M. BERNARD, JR., M.D.,* AND
"i'!-"ILLI:-ﬁ.M H. KIRKALDY-WILLIS, MLA,, M.D., F.R.CS, (E. aND C)*

ClinicalOrthopaedicsand Related Research 1987; No. 217:-266
280

< |n a study of 1,293 patients with low back pai22.6%vere
diagnosed with sacroiliac joint syndrome.

= Wellrecognized syndromes (herniated nucleysulposusand
lateral spinal stenosis) occurred in 27.3% of cases. lLess
recognized syndromes (Sl joint and posterior joint syndromes)
occurred in 44.6% of cases.

< Coexisting lesions occurred in 33.5%, the most common
combined syndromes include: posterior joint and Sl joint as
well asspondylolisthesisand Sl joint.
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APIME Volume 20, Mumber 1, pp 31=37
1995, J. B Lippineotr Company

B The Sacroiliac Joint in Chronic Low

Back Pain

Anthony C. Schwarzer, MD,* Charlas N. Aprill, MD,T and Nikolai Bogduk, MD*

« 43 consecutive patients with chronic low back a pain
maximal below L5351 were investigated with Sl joint
blocks

« 13 patients obtained gratifying relief of their pain, 30%

= 9 of these exhibited tears of their ventral capsule

- - O\O
= Ventral Capsular Tears = Disruption Q"b\
< |ntra-articular sacroiliac joint injections

«Leakage observed on arthrography
«Prevalence: 69%
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SMME Voderme 2, Memi=er 1.

DINE, Lipmocst: Wil & Willon:

™ How Often Is Low Back Pain Not Coming From the

Back?

Jonathan N. Sambrano, MD, and Dawd W. Pally, Jr, MD

« Consecutive case series _
evaluation of 200 LBP patients in
a single spine surgery practice.

« 0000 xEOE25%f 0 g
patients may have significant
pain contribution from the hip or
Sl joints.

<« Findings: Sl joint is a significant
pain generator in 14.5% of LBP
patients is very similar to the
18.5% and 13% to 30% findings
other studies.
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Eur Spine J (20035 14: 6346358
e 10 L0sl T e S B 2 -5

Sacroiliac joint pain after lumbar fusion.
A study with anesthetic blocks

= [he Sl joint can play a significant role in pain persisting
after lumbar fusion.

= Sacroiliac anesthetic blocks are considered the gold
standard for the diagnosis of sacroiliac syndrome.

= Study shows that, within a selected population with
post-fusion low back pain, the Sl joint is the likely
source of pain in35%f cases.
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SPMIME Vohene 33, Mumber L1, gp 11591-112F
2200, Lippnoos Wil b & Wikns

Degeneration of Sacroiliac Joint After Instrumented

Lumbar or Lumbosacral Fusion

A Prospective Cohort Study Over Five-Year Follow-up

Kae-Yong Ha, MD," Jun-Seck Les, MD.f and K-Won Kim, MD*

< Prospective CT imaging assessment of the Sl Joint was used to demonstrate
degeneration of the Sl joint in postumbar fusion patients.

< Sl joint degeneration at 5 years pogtision

= Significantly higher vs. notiusion group, 38.2%.
<« In onessegment fusion

«= 91% developed Sl joint degeneration.
< In two-segment fusions

w= 67% developed Sl joint degeneration.

« Regardless of whether the fusion includes the sacrum, the SIJ is influenced by
Increased mechanical stress arising from lumbar/lumbosacral fusion.
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SPIME Voleme 34, Memier 5, pp EHE2-E1EY
D009, Lippincott Wilkam & Willsns

™ Lumbar Fusion Leads to Increases in Angular Motion

and Stress Across Sacroiliac Joint
A Finite Element Study

Alexandar A anov, MO, Al Kispour, M5, Nabel A. Ebrahemn, MD, and Vijgy Goel, Ph

< A finite element model of the lumbar spingelvis was used to
simulate the posterior fusion at L4.5, L4S1, and L%1 levels, and
assess motion at the Sl joint.

= Prevalence of Sl joint involvement in post fusion low back pain
ranges from29% 40%

< The results of the study indicate that posterior fusion of the lumbar
spine leads to increase of motions at the Sl joint and increase of
stresses across Sl joint articular surfaces
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Pain Medicine 2011; *: **-**
Wiley Periodicals, Inc.

Sacroiliac Joint Pain after Lumbar and

Lumbosacral Fusion: Findings Using Dual
Sacroiliac Joint Blocks

Po-Chou Liliang, MD, Kang Lu, MD, PhD,
Cheng-Loong Liang, MD, Yu-Duan Tsai, MD,
Kuo-Wei Wang, MD, and Han-Jung Chen, MD, PhD

< 52/130 (40%pst-fusion patients had 3 positive provocative tests for SIJ

< 21/52 (40%patients with symptoms suggestive of SI1J dysfunction had SIJ pain based
on diagnostic blocks.

< 17 pts had 2 positive diagnostic SI1J blocks.
< 4 pts had 2/3 positive diagnostic SIJ blocks.

% 2/3of patients had postt ® DPAEI OEAO xAO AEAOAAdAINEUAA |

< SlJ pain is a potential source of pain after lumbar and lumbosacral fusion surgeries.
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Pain Medicine 2011; * *-*
Whey Panodicals, Inc.

Etiology of Chronic Low Back Pain in Patients
Having Undergone Lumbar Fusion

Michael J. DePalma, MD,* Jessica M. Ketchum,
PhD,' and Thomas R. Saullo, MD*

= 12/28 (43%f postdumbosacral fusion patients were

symptomatic for SIJ dysfunction based on diagnostic blocks (Sl
joint injections).

< Prevalence range of SIJ pain in pestmbosacral fusion
patients was 4361%.

+)1 BDAOEAI OO6 -ntdrfeAtibraliEaddeOthel O Ol
sacroiliac joint is the most likely source of low back pain after
lumbar fusion.
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Differential Diagnosis:
Shooting at the Right Target

Multiple possible pain generators

©)©O®©
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Differential Diagnosis: Rule out
Lumbar Spine

Premise: Pain is coming from lumbar spine
until proven otherwise

A Compressed nerve
A Stenosis: central, lateral recess, foraminal

Herniated nucleus pulposus

Disc damage, annulus tear

_umbar instability (Spondylolisthesis)
—acet
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Differential Diagnosis: Rule out the
Hip

Possible Hip Conditions:
A Labral tear

A Chondral pathology

A Ligamentum teres injury

A AVN, Occult fracture, DJD

7Acetnbulum

A Prearthritic hip conditions (FAI) A SN (Socker
Work Up: \

A MRI Sensitive for hip patholog "

A Differential Diagnostic injections
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Potential Causes of SlJ Pain: Traumatic

A MVA: Footon
Brake

A Slip and Fall

A Lifting and Twisting
A Traction Injuries
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Potential Causes of SIJ Pain: Gradit

Onset

A Laxity of the SI1J / Multiple
Pregnancies

A Repetitive Forces on SIJ and
Supporting Structures

A Biomechanical Abnormalities
Leg Length Inequality
Pelvic Obliquity/Scoliosis

lliac crest bone graft

A Arthritis

A Adjacent Segment Degeneratio
After Lumbar Spinal Fusion

A Post Infection Degeneration
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Pain with Transitional Motion:
- Supine to painful side
-  Sitto stand
- Rolling over in bed
- Getting in /out of bed

Pain while Stationary

- Sitting on affected side
- Prolonged standing/sitting

22. Janda V. On the concept of postural muscles and posture in man. Aust J Physiotherapy 1983:20:83
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Relieving Activities

]

U Bearing weight on
unaffected side

U Lying on unaffected side

U Manual or belt stabilization
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Diagnosis

%+ Complaints
«  Lower Back Pain (LBP) below L5
Pelvis/buttock pain
Hip/groin pain
Lower extremity pain (numbness, tingling, weakness)
Disturbed sleep patterns
Disturbed sitting patterns
Unilateral leg instability
% Describe Pain

%+ Pain diagram showing pain patterns centered on the Sl
joint and radiating down the leg (often unilateral)

e & & o & &

*LORIDY

DRTHOPAEDIC
NSTITUTF



Patient History

31

< New onset of chronic LBP +frauma
« [emporal relationship to post partum
< A fall on the buttock

< MVA: Foone, rear end, head on

e
e
e

< Structural abnormalities, scoliosis etc.

_ift/Twist
Prior lumbar fusion surgery

liac crest bone graft

« |[nflammatory arthritis
< Treatments to date
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S| Joint Examination

A Differential Diagnosis spine, hip, Sl joint
A Imaging

s

maging can be helpful to corroborating
pathologies, but is not itself conclusive of

pain generation

< Provocative Tests

A Sl Injection is the gold standard

é, 11

OO0 | OO0 AA Al T A OE
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Provocative Tests

Compression

A 3 of 5 must be positive (Thigh Thrust,
CompressionGaenslen FABER,
Distraction)

A 1 of 3 positive results must be Thigh Thrus

or Compression
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BEVEW ARTICLE

Clm [ Poin » Volume 21. Number 5. Septemben'Ocober 2005

Sacroiliac Joint Dysfunction
Evaluation and Management

Boris A Zelle MD, Gary & Gruen, MD Shervondalonn Brown, MDD and Susan George, PT

= A reliable examination technique to identify the sacroiliac joint as a
source of low back pain seems to be pain relief following a

radiologically guided injection of a local anesthetic into the sacroiliac
joint.

& 04 E A -inflam@dtory effect of injection therapy is not
,,,,,, Eortunlty to
OOAAEIEUA Al ET AT T PAO O EI EI O80o0

< Patients who do not respond to noroperative treatment should be
considered for operative sacroiliac joint stabilization.
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Treatment

< [njections
« radiofrequency ablation
= fusion




Diagnostic Algorithm for Sl Joint Pai

History ;
Physical Exam "'

Provocative Tests "'

Diagnostic Injections ‘

Other possible pain

Significant Positive » generator;
Clinical Response? Continue workup

Treatment Options

Medication(s), PT, SIJ Injections, RF Denervation, MIS S| Joint Fusion
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< Dlagnostic
< [ herapeutic

<« 40% patients receive
long term benefit




Radiofrequency ablation

Fig.# 2

N, L4 Nerve
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THE
SPINE
JOURNAL

ELSEVIER The Spine Joural 3 (2005) SH0-528

Functional and radiographic outcome of sacroiliac arthrodesis
for the disorders of the sacroiliac joint

Jacob M. Buchowski, MDY, MS?, Khaled M. Eebaish, MD**, Vladimir Sinkov, MD®,
David B. Cohen, MD, MPH*, Ann N_ Sieber, RN, MSN®, John P. Kostuik, MD®

*Deparomemny of Orshopacdic Surgery, Jodves Mopling Undversity School of Medicine, &00 N, Wolfe S, Balnmore, MI¥ 21257, LS4
B epartmenr of Orthopaedic Surgery, Undon Memorial Hosplal, 200 E, Dniversity Parkway, Balkimare, MD 20218, LI5A
Recsived 1 Joly 200 accepted 28 Pebruary 2003

< 20 patients undergoing sacroiliac joint arthrodesis (via a modified SmiRRtersen
technique) between Dec. 1994 and Dec. 2001.

+ 3ECI EAEAAT O j Br8eapPXxq EI DOl OA6b daledories: phisioad O A A
functioning, role physical, bodily pain, vitality, social functioning, role emotional, and
neurogenic and pain indices.

< For carefully selected patients, sacroiliac arthrodesis appears to be a safe, well
tolerated, and successful procedure, leading to significant improvement in functional
outcome and a high fusion rate.
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The Open Orthapaedics Jowrnal, 2012, §, 495-502 405

m

Sacroiliac Joint Arthrodesis-MIS Technique with Titanium Implants:
Report of the First S0 Patients and Outcomes

Leonard Rudolf’

Alice Pack Day Memerial Hospital, 129 Mascoma Streer, Lebanon, NH 037606, USA

« Retrospective study of 50 consecutive patients
= Single orthopedic spine surgeon in private practice

< Initial clinical experience with implant and technique

< Pain & satisfaction assessqureop & postop at 3, 6-, 12
and minimum 24month follow-up (avg40-months)

Patients 50

Age b4 (range 24-85)
Gender 34 F (68%), 16 M (32%)
Prior lumbar fusion 22 (44%)

Presence of lumbar pathology treated 8 (16%)
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Rudolf, 2012

Pain Scores
(How much pain are you in at this time?)
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Rudolf, 2012

CLINICALLY SIGNIFICANT IMPROVEMENT
(>2 pt change in Pain Score)

71%
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Rudolf, 2012

PATIENT SATISFACTION
(Would you have the same surgery again?)
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Rudolf, 2012

Complications

Minor (5 patients, 10%)

= 3 patients w/ superficial cellulitig treated with oral antibiotics
= 2 patients w/ hematoma resolved over time

Intervention Required (5 patients, 10%)
< 1 patient w/ deep wound infectiorg treated with IV antibiotics

< 2 patients w/ S1 nerve root impingemegtimplant partially
retracted

< 1 patient w/ L5 nerve root impingemerg implant partially
retracted

< 1 patient w/ Sl joint pain 3 years peep z additional implants
placed
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Sachs 2012

One year successful outcomes for novel sacroiliac joint arthrodesis system.
Donald Sachs, M.D.
Annals of Surgical Innovation and Research, 2012 Dec 27;6(1):13.

Methods

Medical charts reviewed for perioperative metrics: complications,

pain scores (610 numerical rating scale) and satisfaction with surgery.

Community based spine practice

Diagnosed with degenerativesacroiliitisor SIJ disruption

Failed a minimum of 6 months afionoperative care: medication, physical therapy and
injections.

o J>o T To Do

Patients "
Age 65 (range 45-82)
Gender 10F (91%), 1T M (9%)

Prior lumbar spine surgery 3 (27%) 2 fusion, 1 laminectomy

RM%%M‘




Sachs, 2012

Sachs: Pain Scores
(Rate your pain 0-10)
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SIFI: acrc liac Joint  usion wif§
Fuse Implant System |

<« Prospective, Multicenter,
Singlearm

< Enrollment
172 enrolled & treated
26 US clinical trial sites

«=Follow-up
1, 3,6, 12,18, 24 mo

ClinicalTrials.gov ID
NCTO01640353

“LORIDA __
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< Primary (success @ 6mo)
6! 3 PDAET AAAOAAOA €
No devicerelated SAEs
No neurologic deficit
No surgical reintervention

< Secondary
VAS SI joint pain
VAS back pain
ODI
QOL (SRB6 and EGbD)
Ambulatory status
Work status



https://www.clinicaltrials.gov/ct2/show/NCT01640353

SIFI Prospective Multicenter: 2yr S

SHBONE
Results
= 1/2 patients, 26 US sites

< Sustained clinical outcomes (VAS, ODI, QOL)
< 28% reduction in number of subjects taking opioids (baseline to 2 years)

< Radiographs show high rate (97%) of bony apposition
(on at least 2 implants on both the iliac and sacral sides)

[«2)
o

VAS Sl Joint Pain ODI

24 pt mean

53pt mean Improvement

improvement
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Oswestry Disability Index, mean (95% ClI)

12 18 12
Months since procedure
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Consistent Prospective Study Results
INSITE, IMIA, SIFI

VAS Sl Joint Pain

Treatment

NSM === iMIA @ 6 mo RCT published (ongoing)

iFuse —m— INSITE @ 24moRCT published (completed)”
SIFl @ 24 mo published (completed)

~
2]

* 24-month follow-up complete for subjects assigned to iFuse.
Follow-up for NSM subjects who crossed over is continuing.

Oswestry Disability Index

Treatment

N
2]

iMIA @ 6 mo RCT published (ongoing)

VAS Sl Joint Pain, mean (95% Cl)
8

INSITE @ 24 mo RCT published (completed)”
SIFI ® 4mo published ([completed)

6 12 18

* 24-month follow-up complete for subjects assigned to iFuse.
Follow-up for NSM subjects who crossed over is continuing.

=
o

Months after treatment initiation

0DI, mean {95% Cl)

(=)
(=]

6 12 18

Months after treatment initiation
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4 Studies Demonstrate Durable Result:

=o= Rudolf 2012 (n=50)
=o= Rudolf 2014 (n=17)

@\ Vanaclocha 2014 (n=24)

A Sachs 2016 (n=107, 3.7yr f/u)

 Compression 6:1
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Systematic Review

All published cohorts of lateral approach joirtransfixing SIJ fusion
Maost-cohorts-(85%%). were-treated-with-iEuse Jmplant.System

Hollow Modular Anchorage Screw
O Al-khayer 2008 (n=9)
©-- Mason 2013 (n=55)

iFuse Implant System®

Duhon 2013 (n=32)
Gaetani 2013 (n=12)
Rudolf 2012 (n=50)
Rudolf 2014 (n=17)
Sachs 2014 (n=144)

Schroeder 2013 (n=6) .
Vanaclocha 2014 (n=24) Gray Ilne

Whang 2015 (=102 [ shows
' regression fit
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Systematic Review

All published cohorts of lateral approach joirtransfixing SIJ fusion
Maost-cohorts-(85%%). were-treated-with-iEuse Jmplant.System

Hollow Modular Anchorage Screw

O+ Al-khayer 2008 (n=9) .

: iFuse Implant System”

: . P : e : : e : A Cummings 2013 (n=18)
‘ ‘ 5 A Duhon 2013 (n=32)

\ : A Gaetani 2013 (n=12)

W...-...,;__. A ledonio 2014 (n=17)

Rudolf 2014 (n=17)

® ' A Schroeder 2013  (n=6) .
B A Vanaclocha 2014 (n=24) Gray Ilne

Whang 2015 (n=102) [ shows
regression fit
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Openvs IFuse

54

IFuse Provided BettetOperative Measuresvs.Open
< Shorter surgery timé-2:3
< Less estimated blood los's?
< Fewer days in the hospitaf-3

IFuse Provided BetterClinical Outcomes/s.Open
< Better pain relief (VAS) at 12 and 24 months
< Better disability improvement (ODB?
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INSITE T 12-month Results
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http://journals.lww.com/neurosurgery/Abstract/publishahead/Randomized_Controlled_Trial_of_Minimally_Invasive.97582.aspx
https://www.clinicaltrials.gov/ct2/show/NCT01681004
https://www.clinicaltrials.gov/ct2/show/NCT01681004

INSITE 12-month Results: VAS Sl Joint Pain

III]I)IO'JE’S HHTOTEalitS S
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79.5%35/44) NSM subjects

P

crossed over after 6mo

No crossover —

©)

— P<

.0001 for reduction
after crossover

Probability iFuse

superior to NSM
>0.9999

54.2 point

improvement
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@ 12mo (P < 0.001)
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https://www.clinicaltrials.gov/ct2/show/NCT01681004
https://www.clinicaltrials.gov/ct2/show/NCT01681004

| 57|
INSITE 12-month Results: ODI

Improves more after Sl joint fusion than NSM

79.5%35/44) NSM subjects
crossed over after 6mo

|
No crossover

9)

| R
| | | ‘
N

; P<0.0001 for reduction
‘ | after crossover
|

Probability iFuse
superior to NSM
>0.9999
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https://www.clinicaltrials.gov/ct2/show/NCT01681004
https://www.clinicaltrials.gov/ct2/show/NCT01681004

Revision Rate

4-yr Revision Rate Stud

11,388 patientsApr 2009z Aug 2014)

< 3.5% cumulative4r revision rate
(96.5% free from revision, a.k.a. survivor

Cumulative probability of revision

o

o

o
1

« Rate decreased annually since 2009

24 30 36 42 48 54 60 66 72

Months since index surgery

« Revision rate did not differ by
age (< or > 65) or sex

4-year Cumulative Revision Rate Comparison * iFuse Implant System
3.5% iIFuse, MIS SIJ Fusi@therc MDERO15Y 2 . 6% Overall Revision Rate
1012% Lumbar Decompressionpeyoc JBJs Am011) (August 2016)

1214%  Lumbar Fusionmartin ¢ Spine2007) SHBONE corporate records
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Economics of S| Joint Treatment

59

Medicare

NonsurgicalManagement S5UAAO O1 OA1 AOQOI (b.4BoOEMA
Medicare population asa whole.
3Xcost for patients with prior lumbar fusionvs. w/o!

MIS Sl joint fusion $660M savingsss. NSM OAO DAOEAT OO

$3,328 savings/patier.

Commercial

Non-surgicalManagement  Estimated3-year costs$1.6B per 100K lives
5Xcost for patients with prior lumbar fusionvs. w/o3

MIS Sl joint fusion Higher initial cost largely offset by decreased
non-operative care over 5 years.
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Syear Clinical & Radiographic Outcomigs

LongTerm

Retrospective, single center(Dr. Leonard Rudolf)
17 patients (15 with radiographic imaging)

Clinicalsignificant relief VAS Pain
_ sustained for 5 years: (mean)
VAS Pain Baseline 8.3
12mo 3.4 (5.1chg)
60mo 24  (5.9chg)
Mean ODI 21.5moderate disability) rANOVAp<0.001
at 5 years

A Increased bone density
immediately adjacent to all

- walls of all implants Baseline  12mo  24mo
Qualitative A 87% (13/15) of patients had
X-ray and CT Intra-articular osseous Oswestry Disability Index (ODI) Score Interpretation[Fairbank 200
bridging 0-20 = minimal disability
A No evidence of implant 2140 = moderate

I ) . i 4160 = severe
oosening or migration 6180 = crippled

81-100 = beebound (or patients are exaggerating their symptoms)
Safety No longterm complications

32. Rudolf L, Capobianco R. Five-Year Clinical and Radiographic Outcomes After Minimally Invasive Sacroiliac Joint Fusion Using Triangular Implants. Open Orthop J. 2014;8:375i 83.

33. Fairbank JC, Pynsent PB. Spine. 2000;25(22):2940-52.
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o>year CT Scans: (Rudolf 2014) s

LongTerm ‘
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Thank you!
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PN Placemer

INITIAL PIN PLACEMENT
Inlet e Outlet

hELT

FINAL PIN PLACEMENT

Lateral Inlet Outlet

119 (0912
~

130 (09:17)
1 ~
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)eptn = Implant Le

70 mm

55 mm should be

should be used in this
used in this example.
example.

LENGTH GAGE LENGTH GAGE
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Clinical Results
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Insert Pin

Dril
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