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What ic 3 S pl e S o n -~ -

. Unlque subspeualty
* Hand surgery (orthopedlcs or hand)

. Physnuans who are tralned to dlagnose and surglcally =
'manlpulate the nerves dISCS and speual structures of the .
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. Specr |c specralty wrthln medlcme
—~Two accepted pathways to perform 1 ,
— I\/Iost neurologlcal surgeons perform splne/cramal

= I\/Iost orthopedlc surgeons do not perform splne
- surgery . -

. I\/Iost orthopedlc spme surgeons perform only
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O rthopedic versus Neu rol ogica | Surgeons

. OrthOpedlc surgeons 100 spme cases durmg
re5|dency i .

* Neurologi ca I S u rgeo n s "‘5 50 s p |; ne case r -
du rlng FESIden‘Cy - -

llowship, orthope‘lc su rgeons
complete approxumately 400 splne surgerles
Whlch is: equwalent to neuro oglcal surgeons

Torics IN TRAINING

. Variability in Spine Surgery Procedur meang
- Orthopacdic and Neu Iglsbr\'l{d)l ing

GME Case Log Dt

ar $5, Daniein, N, Christopaot Fmas, MEL Rekn S, Smith, MR #50, and Rebert A Hare M7




* Not All Orthopedic Surgeons Can Do Spine

QUALIFICATIONS FOR ORTHOPEDIC SURGERY OF THE SPINE

To be eligible to apply for core pnwieges in orthopedic surgery of the spine, the initial applicant
must meet the following criterig

MWWW% i
Teet criteria for orthopedic surgery, plus successful completion of an accredited fellowship in orthopedic
. Surgery of the spine.

Required previous experience for Initial Appointment: Applicants for initial appointment must be able
to demonstrate performance of surgery of the spine procedures, reflective of the scope of privileges
requested, at least 20 times during the last 12 months, or demonstrate successful completion of an

ACGME- or AOA-accredited residency, clinical fellowship, or research in a clinical setting within the past
12 months.

Reappointment requirements: To be eligible to renew core privileges in orthopedic surgery of the spine,
the applicant must meet the following maintenance of privilege criteria:
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2. Perform history and physical exam

~SReconsiouchionolnon Din:ﬂ CORGBE sl musouloskalstslanomalies
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Surgery of the Hand (as a subspecialty of Orthopsedic Surgery)
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Mandatory Standard:

an da rds

q B % S AMERICAN ACanEuy OF QRIROPAEDW STRGEONS
U AMERICAM ASSCIIATION QB DRIBOPARIIL SURCEONY

Standards of Professionalism

Orthopaedic Expert Opinion and Testimony

Adopted Aprit 18, 2005; Amended May 12, 2010 (effective for expert opinians
offered on or afier May 12, 2010; expert witness opinions rendered prior 1o #May 12, 2010
arg governed by the origingl Standards of Professionalism for Orlhopaedic Expent Witness
Testimony, adopted Apdl 18, 2005}

AAOS of F ionafisi (SOPs) ish the of ble conduct for

2 g Viclations of any SOP may result in professional comphiance actions against an
AAQS Felfow or Membar found in vialation, Nol prepared using & systematic review, SOPs are
developed thiough & cONsensus process and are witimately adopled as ofticial AAOS staternents by the
two-thirds vote of the AAQS Fellovwship casting bakots.

7. An orthopaedic surgeon who provides oral or written medical testimony or expert
medical opinions shall provide statements only about subject matters in which he or
she has relevant clinical experience and specific orthopaedic knowledge in the areas
of medicine that are the subject of the proceeding.

10. An orthopaedic surgeon who provides oral or written medical testimony or expert
medical opinions shall be engaged in the active practice of orthopaedic surgery or
demonstrate enough familiarity with present practices to warrant designation as an
expert on the subject matter of the inquiry.
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Socretles Consensus Deflnltrons

. Amerlcan Souety of Splne Radlology rASSR) Amerlcan Society

of Neuroradmlogy (ASNR) and North Amencan Splne Socnety

therature Search

| °'°"’”Physrcrans needstandard terms for normal and pathologlc
{,condltlons of | lumbar d|scs Terms that can be lnterpreted
. accurately, consrstently, and Wlth reasonable precusren are
~part|cu|arly lmportant for communlcatrng rmpressrons galned
'ffrom |mag|ng for clrnlcal dlagnostlc and therapeutrc decrsron—
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Review Asticie

" : T - o L L e, o 7T I 1 o : Lumbar disc nomenclature: version 2.0
S OCl et \r e ~ l n I t IO n S = = Recommendations of the combined task forces of the North American
: / =1 . B, LRl i i . T $pine Society, the American Society of Spine Radiology
et L L e s and the American Society of Neuroradiolog y

David E Fadon, MD¥, Alun L. Williams, MDY 1— 1 ar ¥ Dobri \11)
K Reed Mun{xgh, MDY, Stephen L. (; h } R sy ﬁ} Gordor }x. Sz ’ll)

. Degeneratlon may lnclude any or aH of the followmg
desnccatlon fibrosis, narrowing of the disc space,
dn‘fuse bulging of the annulus beyond the disc space,
~ fissuring (ie, annular fissures), mucinous degeneratlon of the
annulus, lntradlscal gas, osteophytes of the vertebral
apophyses defects lnﬂammatory changes and sclerosns of
the end plates - -
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Cremdonk

SPINE
JOURNAL

ELSEVIER

Review Article

- “ : . e : o i T
¥ : - = : ‘ Lumbar disc nomenclature: version 2.0
. B g ; o : e Recommendations of the combined task forces of the North American
: . i i ; o : Spine Socicty, the American Society of Spine Radiology

and the American Socicty of Neuroradiology

David F Fardon, MIX Alan L. Withams, MDY, Edward J. Dohring. MEEE,
F. Reed Murtugh, MD", Stephen L, Gabrict Rothran, ML, Gordon K. Sz, MD*

Because there |s a confusmn |n the

;dtffe rentiation of changes of patholog‘ro =

| ‘degeneratr;}e processes in the disc. frOm those of

-normalfagrng the classmca |on “degenerated "
“disc” includes all such manges thus does not
Compel the observer to di terentlate the
*pathologlc from the normal Consequence of

aglng
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) o : . . s ELSEVIER o Bt Yt £ AL ALS S
o : G SR - . B : Raview Arisie
T Rt : - : o ‘ . ; .umbar disc nomenclature: version 2
o R : : : . * i [ ] : ; : gt
. : ; : : i s Recommendations of the combined tas s of the No merican
: O A : o = g h = @ ’ iy ot F ine Society, the American Socie ine Radiology
i = Y \7 A EER e n o : e Ame ialogy
: b Dt ol ) ‘ g : b . : Vi ’ David 1, Al Dotieing. MI
¢ i gt SR SR ‘ P e o o 3 : Sl F. Reed h, MDD, Stephen L. Gabriel Rothman, M Gaovdon K. Sze. MD?

. Whether or not a ‘Iess than v'olen “injury has
Contnbuted to or been supenmposed on a cege?neratlve
. Change isa Chnlcal Judgment ha Pannot be made based
- on: lmagesatone therefore, from the standpointof
descrlptlon of rmaqes such dISCS in the absence of

" srgnrfreant lmagrng evrdence of assocrated violent injury,
should be Classrfred as degeneratron rather than trauma.
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g g . : g . : Recommendations of the combined task forces of the North American
u e V S er ' l I a IO n - Spine Society, the American Socicty of Spine Radiology
h B 3 B : \ . , : : and the American Society of Neuroradiology

Review Article
Lumbar disc nomenclature: version 2.0

ravid £ Fardon, MID¥ Alan L. Willians, MDY, Bdward J. Dobring, MEF©
F Rewd Murtagh, MIP, Siephen L. Gabriel Rethman, M. Gordon K. Sze, MDY

. The terms ”bulge or ”bulgmg refer to a generahzed

~ extension of drsc tissue beyond the edges of the apophyses
‘Such bulgmg mvolves greater than 25% of the urcumference
of the disc afﬁ}hd;ffcy;’plcaI,Iy extends a rel atrveIy”‘i*hfort distance, .

- ,“:,USUd ly less than 3 mm* beyon’d t/he edges_of“’ heApophyses
: Bulglng, .
the term “bulglng toa dlSC does not imp

,by-. | eﬁnltlon 1s nOt a herma ion. .

;_;jphcatlon of

o knowlec ge of etlology, prognosis, or need for treatment
or 1mp P

y te presence of sy ptoms
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: - giid e = : : e 5 o ‘ o ; o Review Asticle
i R e o : S gy fumbar disc nomenciature: version 2.0
A R pl ooy iy iy : & Recommendations of the combined task forces of the North American
n n u L ar R e a r L e : S Spine Society, the American Society of Spine Radiology
. 1 1AL A el i . ; e and the American Society of Neuroradiology
o “ : o i S S e . ; : T e David F. Fardon, MI¥, Alan L. Williams, MD", Edward J. Dohring, MEY -
i ; - ! E : i S R ik e £ Roecd Mustagh, MDY, Stephen L. Gabricl Rothman, MDY Gordon K. Sze. MD®

+ The term “fissures” describes the spectrum of these lesions
and does not implythat the lesion is a consequ?ence of injury.

. Use of the term ”tear can be mlsunderstood because the

;r'ianalogy to otner tears has a connOtatlon of |nJury, WhICh rs -
he term “fissure” is the correct |

hou|c e dlscouraged and
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Incidence of Degenerative Changes

Table 2: Age-specific prevalence estimates of degenerative spine

379 uniqueartictesidentified and ~ imaging findings in asymptomatic patients®
sereened
- 304 excluded based on abstract and i Age {yr)
titfe alone :
Imaging Finding 20 30 40 50 60 70 80
79 fulldextarticles retrieved for me
iy dcgil]zdcc;:i;;ti; o 21 c>:§:iu:!ed forrx:‘m ir;_(:lgfﬁngadtun : DlSk degeneraﬁon 37% 52% 68% 80% 88% Q3% 96%
patients, reporting findings no . ,
mp | amnamanie | Disk signal loss 7% 33% 54% 73% 86% 94% 97%
Schumorl's nodes}, or no separation e . A
betwsen s)nnptonmic?md S Disk he!gh‘t loss 24% 34% 45% 56% 67% 76% 84%
5% potentially rwievant articles asymptomastic patiants i . ) o, 0, o, ) S, o, )
identified o Disk bulge 30% 40% 50% 60% 69% 77% 84%
25 c\;lxéduj duc o Jack of age {}iSk pi’otmsion 29% 3“% 33% 36% 38% 40% 43%
stratified ontcomes, mixture of
» asymptormatic and mi[d»p:sin pZt?cms o Aﬂhular ﬁS$UY€ 19% 20% 22% 23% 25% 27% 29%
porting s by level rather . o o
O o it L . Facet degeneration 4% 9% 18% 32% 50% 69% 83%
B o e gen E Spondylolisthesis 3% 5% 8% W% % 35% 50%

2 prevalence rates estimated with a generalized linear mixed-effects model for the
age-specific prevalence estimate (binomial outcome) clustering on study and adjust-
ing for the midpoint of each reported age interval of the study.

ORIGINAL RESEARCH
SPINE

Systematic Literature Review of Imaging Features of Spinal
Degeneration in Asymptomatic Populations

W, Brinjikji, PH. Lustemer, B. Comtock, 8.W. Bresnahan, LE Chen, KA. Deyo. 5. Hainbi LA Tumer, AL Avins. K. fames. LYowald,
DuF. Kalimes, and 1.G. Jarvik
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Table 5

Imaging Findings Likely Clinically Important vs. Likely Clinically Unimportant

Likely Clinically Important

. %
Moderate or severe stenosis
Disc extrusion

Nerve root displacement or compression

Endplate edema (Type 1 endplate change)

Grade 2 or higher listhesis

Likely Clinical nimportant

. Annular Fissure

. Disc height loss

. Mild stenosis {central, lateral recess or foraminal)

. Nerve root contact without displacement/compression
. CGrade 1 listhesis

. Disc dessication

. Dise bulge

. Disc protrusion

. Facet degeneration (any severity)

E 3
central, lateral recess or foraminal

<, HHS Public Access
{é L AURGr HAnusenpL
» Consenp CH Yetals, Avihek miciscrlpe. s e s PUIE 208 Nt 01

Puxsbed i foal edircd foxm i
Crinbemp Clin Trinfy, LS Noveshve 450 0K [3F-E52 Col 1010155001 530,603,

Lumbar imaging with Reporiing of Epidemiclogy (LIRE}-
Protocut for a 2o} Cluster Friat

Sotirsy G. darvlk, MO, WPH, Bryan A, Comutogk, 85, Kathryn T. Jomex, PAC, MPH,
Andrew L Avios, MD, MPH, Srign W. Brosnshan, PhU. Rictiend A, Dayo, MD, MPH. Paiticn
¥, Luswtmar, MD, Jsnna L. Eriodly, M, Eria N. Molar, RS, Danfe! T, Chorkin, PhD, Lavrs S
Giold, PhO, Scan 0. Rundelt, BFT, PhD. Saiwan S Halabi, MD, David F. Rallmes, 30,
Katheting W, Tan, Judith A. Tuner, PhiY, Lany G. Kessler, 520, Danisiie T, Lavalieo, PaD.
Xari Ao Sf.vfnﬂc, PBhO, and Patrick J, Heagerty, Phl

» 1



Asymptomatic vsSymptomaic_

Outcomes
No. of P
Outcome Studies OR {95% Cl} Prevalence Asymptomatic ~ Prevalence Symptomatic  Value® ?{%)
Annular fissure 6 1.79{0.97-3.31) 1.3% (9.0%-14.2%) 20.1% (17.7%-22.8%) 06 59
High-intensity zone 4 210 (0.73-6.02) 9.5% (6.7%-13.4%) 10.4% (8.0%13.4%) i1/ 72
Central spinal canal stenosis 2 20.58 {0.05-798.77) 14.0% (10.496-18.6%} 59.5% (54.9%63.9%) 32 94
Disc bulge 3 7.54 (128-44.56) 5.9% (3.8%~8.9%) 43.2% (38.2%-48.2%) 03 90
Disc degeneration ; V) 2.24 (121-4.15) 34.4% (31.5%-37.5%) 57.4% (54 8%-59.8%) o 89
Disc extrusion 4 438 (1.98-9.68) 1.8% (0.1%-3.7%) 71% (5.4%~9.4%} <01 0
Disc protrusion 9 2.65{1.52-4.62) 19.1% (16.5%~22.3%) 42.2% (39.3%—45.1%) 00 62
Modic changes 5 1.62 (0.48-547) 12.0% (9.6%~15.2%) 23.2% (21.7%-27 3%} 43 65
Modic 1 changes 2 4.01{1.10-14.55} 3.2% [0.7%~9.4%) 6.7% (4.2%~10.4%) 04 0
Spondylolisthesis 4 159{0.78-3.24) 3.2% (1.8%-5.8%) 6.2% (4 4%~8.7%) 20 G
Spondylolysis 2 506 {165-15.53) 18% (0.0%5.3%) 9.4% (6.6%-12.4%) <01 0

*p values are computed from the meta-analysis of ORs. Prevalence data are provided for reference but are not meant for statistical comparison.
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HHS Public Access

Author manuseript

) Aead Radiod. Asthty mangserips available in PMC 2023 March U1,
Published i Ninal edited form ax:

Acud Radiol, 2033 March 3 2HSupp! 3): $188-5200, doi: 14, 10185.a01a.2021.08.003,

A Comparison of Natural Language Processing Methods for
the Ciassification of Lumbar Spine imaging Findings Related o
Lower Back Pain

Future of Radiolog

forsst Jowmat of Spine Swrmers, Vo, 13, Suppicawnt 3, 2020, po. 56897
Qrp BT

Secivty for the of Spine Surgrry

: - 4 .‘ . - ' L :E'f : : Feasibility of Deep Learning Algorithms for Reporting in
CO m p uter ;’ Inte r pretatl O n;’,’ . Routine Spine Magnetic Resonance imaging
S . . et o s KAL-UWE LEWANDROWSKY, M.’ NARENDRAN MURAL TEVEN ALLEN

EDDY, MD,? VIKRAM SOBTL, MD, MBA,® BRIAN I). RE) 3
MD‘(' SA;\{)IEEP SHAH. MSEE, MBA

SDHARAN, B‘\QM'

Interaionc? Journal Swrgery, Vel. 13, Sapplanent 3. 2020, pp. S9-3167
Bitpridiiong 11143

Boxede,

L of Spine Snegety

Reliability Analysis of Deep Leaming Algorithms for
Reporting of Routine Lumbar MRI Scans
KALUWE LEWANDROWSKI, MD,) NARENDRAN MUR/ \LITDHARA\ BASM.

STEVEN ALLEN EDDY, MD,” VIKRA) TI MD, MBA,* BRIAN D REECE, MD,”
JOR(JE }'ELIPE RAMIREZ LEON, MD* SANDEE? SHAH MSEE, MBA~

Cantents Tists available at i dirdd

Radiography

journal homepage: www nisdvisr sumitseatelrast

Development of lumbar spine MRI referrals vetting models using
machine learning and deep learning algorithms: Comparison models
vs healthcare professionals

A. Cradock ?, L Rainford *
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Research

. Study patlents wnth SImllar condltlons to
understand outcomes comphcatlons e1_
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Non E’xperlmental DeS|gn (Observatlonal Studles)
~ Case reports L
Case serles ;
"Ecologlc (Aggregate) Study |
Cross Sectlonal (Prevalence Study) Study
‘}"Case Control studles
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The SPORT Study

' Background Informatlon -

. Largest surg

. Over 1” physucua|

. Almost dﬁipatlents enroglﬂled (2“0 2.05)

 ¢i?Vé enera

|vespondy

ohstheQ

. 2;”‘, stenQSIs
Randomqlzed (RCT) and observatlonal (OBS)
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- PURPOSE

Hiustrates the surgical technique for performing a posterior lumbar discectomy, also known as 4 lumbar microdiscectorny. The goal is to decrease leg pain, weakness and numbness by removing any
parts of the disc that press an spinal nerves. The procedure accesses the intervertebral dise through the longinudinal figament and remaves the damaged disc fragments that are compressing the spinal
cord or nerve root. ; :
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- N o Ca u d a ECI u i na Syn d ro m e -
e No Paralys|s - -

. 3% Dural ear Rate -~

. 15% Reop Rate by 8 Years
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Treat e nt fé??iffe cts

Rela tive Imp*’o;vemehf:‘f';n Qutcoe Wlth

S urgelty = -
— SF36 BP: 12 6 ( o 414 8)

— SF36 PF 12.8 (10.8-14. 9)
—0DI-12.7 (143 to - 1)
— SCIatlca Bothersome -2, 2 ( 2' Teef, oo™

G40

40

20

Adjusted mean Amzsm

P <0001 Surgery

N 11 U | % i i LY * i LS

o

Months from baseline




. Other Ana Iyses'

Deséi Neurosurgery 2012

- Desa1 INS Spme 2011

_less Improvement wrth Sur;

‘ R;thBJS 2011
gery
. Work Comp, Dlabetlc Patients

| RadchffSpme 2012
— More Improvement wrth Surgery

- Pearson Sprne 2012
* Back Paln Upper Lumbar Hernlatlons -
I\/larrred Worsenmg Paln :

RadchffSpme 2013

- Atlas Spme 2010

. Freedman Spme 2011

Pearson Spune 2008
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(http //spmesurgerycalc dartmouth. edu/calc/ mtroductmn html)
* Outcome calculators

Predictive Analytics

Among people like you inftially choosing surgery, some ended up

getting repeat surgery within 2 years

Your ability to be physically active over time
Hepeal surgery ge% Belter

e Without Surgety == With sirgary 2 US average for people like vou

100

Wo repeat surgery

5O
2
&
L3
o
. s . . & 80
Among people ke vou initially choosing non-operative treatment, some %=
N v ey N - 5 3 i < i g
changed their minds and ended up gatling surgery within 2 years el
g 40
i
S
Have surgery o
20
Condinue non-operative
{reatment 0

Now 1yr 2yrs  3yrs  4yrs Byrs  6yrs Tyrs 8yrs
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Contribution of Research - Guidelines

Surgical Question 1. In patients A systematic review of the literature yielded no studies to adequately ad-
with low back pain, does surgical - | dress this question. :

treatment vs medical/interven: :

tional treatment alone decrease

the duration of pain, detresse the

intensity of pain, increase the func

tional outcomes of treatment and

improve the return-to-work rate?

Surgical Questio

with 1

Surgical Question 3. In patients There is insufficient evidence to make & recommendation for or against a
undergaing fusion surgery for fow | partictlar fusion technique for the treatment of fow back pain.

back pain, which fusion techniqug G
results in the best outcomes for .- | Grade of
the following: decreased duration
of pain, decreased intensity of
pain, increased functional out-
comes of treatment and improved
return-to-work rate?

i

forne 1

Spine Society

a. Posterolateral fusion without . . s
internal fixation vs Evidence-Based Clinical Guidelines
b. Posterolateral transverse fusion for Multidisciplinary Spine Care
with internal fixation vs

¢. Stand-alone {anterior) interbody
fusion vs

d. Transforaminal lumbar inter-
body fusion {TLIF) or posterior
tumbar interbody fusion (PLIF) vs

e, Circumferentia! fusion (anterior
interbody, lateral techniques)

There is insufficient evidence 1o make a recommendation regarding whether
radiographic evidence of fusion torrelates with better clinical outcomes in
patients with low back pain.

Surgical Question 5. In patients
undergoing fusion surgery for
fow back pain, does radiograph-

ic evidence of fusion correlate

with decreased duration of pain,
decreased intensity of pain, in-
creased functionat cutcomes of
treatment and imgroved return-to-
work rate?

Grade of Recornmendation: |




Can be helpful
to adjudicate

treatment

disputes

NASS Coverage Recommendations _

Scope and Clinical Indications
Lumbar fusion (regardless of the technique, which includes noninstrumented fusion) may be indicated for the following diagnoses with
qualifying criteria, when appropriate.
1. Infection (including tuberculosis) involving the spine in the form of discitis, osteornyelitis or epidural abscess in EITHER of the
following cases:
a. Instability is present
b. Debridement and/or decompression is anticipated to result in instability
2. Tumor involving the spine or spinal canal in EITHER of the following cases:
3. Instability is present
b. Resection and/or decompression is anticipated to result in instability
3. Traumatic injuries, including fractures, fracture-dislocations, dislocations, or traumatic ligamentous disruption in EITHER of
the following cases:

a. Instability is present

b. Decompression of the spinal canal is anticipated to result in instability

¢. Bracing even though an option, not feasible secondary to medical status, additional injuries or comorbidities

4. Deformity that includes the lumbar spine (eg, scoliosis that is restricted to the lumbar spine or a thoracolumbar deformity that
ends in the lumbar spine) that meets ALL of the following criteria:

a. Sagittal or coronal imbalance of at least 5 cm is present, as measured on lang-plate, standing radiographs of the entire
spine OR documented progression of deformity by at least 10° as measured on consecutive radiographs over a one year
period OR a fixed curve greater than 30° in the coronal plane OR lateral listhesis of at least 10%' OR proximal ju nctional
kyphosis defined as a segmental Cobb angle of at least 10° or 10° of progression from the immediate postoperative
images®

b. Substantial functional limitation including severe back pain, difficulty ambulating and decreased ability to perform activ-
ities of daily living

¢. Failure of nonoperative treatment

5. Stenosis in the Jumbar spine (either central or foraminal), as an adjunct to decompression (either direct or indirect, the latter
ofwhich can be affected via a lateral interbody fusion or anterior interbody fusion with disc space distraction and realignment),
that meet ANY of the following criteria: {note: assurmption is that the patient fulfills criteria for stenosis decompression as per
Lumbar Laminectomy Coverage Recommendation)?

a. Dynamic instability is present, as documented by flexion-extension radiographs or comparison of a supine and upright
image, defined as a difference in translational alignment between vertebrae greater than 3 mm between views

b. Spondylofisthesis (defined as at least 3 mm of anterolisthesis of the upper vertebra in relation to the lower vertebra) is
present, either isthmic {ie, secondary to a posterior arch fracture) or degenerative type

¢. Cases in which decompression will likely result in iatrogenic instability, such as foraminal stenosis, during which greater
than 50 percent of the facet joint will be removed to adequately decomnpress the exiting nerve root, or in which disc
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Lumbar decompression, including the spectrum of options noted above, may be indicated for the following diagnoses
with qualifying criteria, when appropriate:

Lumbar spinal stenosis, primary or recurrent, meeting the following criteria:
a. Signs and symptoms of neurogenic claudication or radiculopathy correlated with imaging
b. Six weeks of nonoperative treatment; a longer period of 12 weeks can be considered If patients are stil
functional without any neurologic deficits
¢. The following can mitigate the need for initial nonoperative trial
i. Severity of symptoms causes forced bed rest or places one at significant risk for a fall
fi. Stenosis results in functionally limiting motor weakness or numbness
iii. Progressive neurologic deficit
iv. Severity of symptoms preventing work and not responding to initial nonoperative treatment

2. Synovial facet cyst associated with either radiculopathy or neurogenic claudication

a. Signs and symptoms of neurogenic claudication/radiculopathy correlating with imaging
b. At least 6 weeks of nonoperative treatment
¢. The following can mitigate the need for initial nonoperative trial
{. Severity of symptoms causes forced bed rest or places one at significant risk for a fall
ii. Stenosis results in functionally limiting motor weakness
iil. Progressive neurologic deficit
iv. Severity of symptoms preventing work and not responding to initial nonoperative treatment
Cauda Equina Syndrome caused by prominent compression of the thecal sac in the lumbar spine, with resuitant
saddle {perineal) anesthesia, new onset foss of bowel/bladder function, or new onset of lower extremity neuro-
logic deficits not explained by a more proximal lesion
a. Once diagnosis of acute cauda equina syndrome is established, urgent surgery is indicated
Tumor: In order to perform any of the following:
a. Open biopsy to determine further treatment options
b. Direct decompression of the spinal canal
¢. Access to the spinal canalfventral spine for intralesional or en block resection
d. taminoplasty can be considered as an alternative method to access the spinal canal
Fracture: In order to perform any of the following:
a. Removai of fractured posterior elements causing spinal stenosis
b. Access the spinal canal to address retropulsion of the vertebral body
¢. To address a traumatic cerebrospinal fluid leak
Epidural/subdural hematoma: To decompress the spinal canal and evacuate the hematoma
Infection: In order to perform any of the following:
a. Decompression of the spinal canal and evacuation of an abscess
b. To access disc space for biopsy and/or debridement
i.  Clinical progression despite initial antibiotic management
ii. Need to isolate the organism and failure/inability to do so via less invasive mechanisms (le, image-
guided needie biopsy)
Degenerative/isthmic Spondylolisthesis
a. Signs and symptoms of back pain, radiculopathy and/or neurogenic claudication, correlated with imaging
b. Six weeks of nonoperative treatment; a longer period of 12 weeks can be considered if patients are still
functional without any neurologic deficits
¢. The following can mitigate the need for initial nonoperative trial:
i. Severity of symptoms causes forced bed rest or places one at significant risk for a fall
il. Stenosis results in functionally fimiting motor weakness
iii. Progressive neurologic deficit
iv. Severity of symptoms preventing work and not responding to initial nonoperative treatment
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NASS Criteria .

Lumbar discectomy (which can be performed using a variety of techniques including but not limited to open discectomy, endoscopic

assisted discectomy, microscope assisted discectomy, and less invasive tube assisted discectomy) may be indicated for the following
diagnoses with gualifying criteria, when appropriate:

1. Infection involving the disc space in EITHER of the following cases:
a. In order to perform an open disc biopsy and culture when an organism has not been identified by other less invasive
means (e.g. blood cultures, percutaneous needle biopsy)
b. In order to perform a disc space/spinal canal debridement if ANY of the following is present:
i. Lack of clinical response to an appropriate course of antibiotics
ii. Epidural abscess with associated neurological deficits
iii. Signs of systemic sepsis associated with the disc space infection
2. Cauda equina syndrome associated with a lumbar disc herniation, defined as any combination of saddle {perinea!) anesthesia,
new onset loss of bowel and/or bladder control (incontinence or retention) or new onset of lower extremity neurological defi-
cits not explained by a more proximal lesion
3

Primary or recurrent lumbar disc herniation with radiculopathy
a. Indicated when both criteria are met:
i. Lumbar radiculopathy is present and a correlative lesion is present on advanced imaging
ii. Presence of symptoms for at least 6 weeks and inability to tolerate or failure to respond to 4 weeks of nonsurgical
care, including but not limited to physical therapy, chiropractic treatment, and/or fluoroscopic-guided epidural
steroid injections
b. The following can mitigate the need for initial nonoperative trial and support earlier surgical intervention

i, Severe pain forcing bed rest or preventing work and unresponsive to initial nonoperative treatment
ii. Herniation results in functionally limiting motor weakness (eg, foot drop)
iit. Progressive neurological deficit
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~ Methods

FoIIow-up Pat:ents returned for follow-up ws:ts at“ 5. weeks, 3 months, 6 months, cmd annually

thereafter for 7 years. A phys:cal exammat:on, neurolbglcal assessmen, ;. 'Jnd 6-wew x-rays were
'performed at follow-up ws:ts. - ' : : :

AE, adverse events DDD degenerahve d|sc dasease Dl Oswestry Dlsabmty Index QoL quahty of llfe ROM r ngei'of motion; SAE senous adverse events
SFs 36 36- xtem Short Form Survey il G
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Figure 1: CONSORT’FIbWbVi’agram = activl vs. Pré‘d;iéé'-ﬁl‘.u o

Assessed for ehgibility (n = 355)

Excluded (o = 33}

study design (n=32)
¢ Withdrew prior to surgeries (n =3}

+ Assigned to Non-randorized group by

} Randomized {n = 300} [

I

¥

Allocated o getiyls (n= 229}

Treated
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« Imadvertently received Control (n=1)
Not Treated

+ Withdrawn before trextment (= 11}

Allocated to ProDise-L (n= 71}

Treated

+ Received allocated ProDise-L {(n=64)
+ Intraoperative treaament failuce (n= 1)
Not Treated

+ Withdrawn before treatment (3 = 6}

. I n ,t:otallj,,k 1 31pat1entsm the ~éfcﬂtivL”a rmand
- 38in the ProDisc-L arm were included in
the analysis at 7-year‘fofllbwﬁ-;u,p

Ly ?‘Through 7 years the proporhon of lost to
- q;follow up was 39 9% in the actle arm and
40 6% in the ProDlsc—L arm.

e Pat|ent charactenstlcs between the actle
. and ProDisc-L arm were balanced among

o :patlents at randomlzatlon and among
pati o] i\ammg at 7 years ¢

Study Discontinuation Study Discontinuation
e Lost fo follow-up (n= 38) s Lostto follow-up (z= 19}
o« Withdravn (n = 28) »  Withdeawn (n=6)
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 Figure 2: ODI through 7 years post-treatment for activL vs. ProDiscL.
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Return to Work SAEs &"pmrdUsa;ge

Figure 6: Freedom from SAEs through 7 years for actle vs.ProDisc-L. Kaplan Merer .

estlmate is 61.5% with actwL and 43.1% with Prthsc Lo

w— UYL = ProDisc
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p=0.011
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- Figur : Opiidusage through 7 years pot-eatment fo actLvs. ProDiscL.
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~ Discussion and Conclusions

ngh follow-up rate of 73A after 7 years

Long term, fmal follow-up results of the actIvL IDE trlal showed

= Statlstxcally sngmflcant |mprovements observed shortly after surglcal mterventlon are
mamtamed through 7-year follow up (ODI VAS)

v actle was more effectlve at preservmg motlon and had a more favorable safety proflle
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« Standard TLIF lumbar
fusion procedure

= Decompressive
laminectomy via mid-line
incision at lumbar level

= Dynamic stabilization with

TOPS system

= Oswestry Disability Index

= Other pain medication usage

. (0D rates
: e “ , : T e | = Visual Analogue Scale = Neurological deficit rates
Key exclusmncntena_ o e b (VAS)
Cho e s e ] = Re-operation rates
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= Opioid usage rates
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- Determined by Independent Raciograph Experts

e Spondylollsthes|s (mm) at !ndex Level
« -4.7 Pre- Opv 34 Post Op ,
1 6mm dlﬁerence Is statlstlcally S|gn|ﬂcant
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ﬂrst 84 patlents undergoing |
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g) A practitioner shall not issue an initial prescription for an opioid drug for treatment of
acute pain in a quantity exceeding a five-day supply as determined by the directed
dosage and frequency of dosage. The initial prescription shall be for the lowest effective
dose of an immediate-release opioid drug. A practitioner shall not issue an initial
prescriptionfor an opioid drug that is for an extended-release or long-acting opioid. No
less than four days after issuing the initial prescription, upon request of the patient, a
practitioner may issue a subsequentprescription for an opioid drug for the continued
treatment of acute pain associated with the condition that necessitated the initial
prescription provided the following conditions are met:

3) Accessrelevant prescri ption monitoring information as maintained by the Prescription
Monitoring Program (PMP) pursuantto section 8 of P.L. 2015, c. 74 (N.J.S.A.45:1-
46.1) and consider that informationin accordance with N.J.A.C. 13:45A-35;

6) Conductrandom urine screens at least once every 12 months; CETHOPAIIICE
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‘Opioid Var iai'ity Res

Tabie 1. initial OME Filled by Procedure and Geographic Region

ACDF {single-level) 3,182 | 450 (300-675) : 450 {300-675) * 450 {300-675) | 450 {300-675) ; 450 (375-675) | 0.022

ACL reconstruction {7,577 | 400 {300-540) | 375 (300-450) | 375 {300-525) | 450 {300-600) | 450 (300-600) <0.0001
Arthroscopic meniscectomy | 51,244 300 {200-450) ; 225 {150-340) - 300 {200-400) | 300 {205-450) | 300 {200-450) <0.0001;
Ankle fracturs ORIF 1,172 | 450 {300-608) : 300 (225-450) a5 {285-600) | 450 (300-600) | 450 (300-720) <0.0001£.
Carpal tunnef release 17,363 | 200 (150-300} { 150 {100-225) ; 150 {135-250) | 200 {$50-300} ; 200 (135-300) <0.0001;
Distal radius ORIF 3,903 ; 300 (225-450) | 300 (225-375) | 300 {225-450) ¢ 315 (225-450) | 315 (225-450) | <0.0001
Rotator cuff repair 15,202 © 450 (300-600) | 375 (300-450) | 450 {300-600) ¢ 450 (300-600) | 450 {300-600) | <0.0001
Total hip arthroplasty 967 | 450 (300-600} | 450 {300-675) ; 450 {300-800) | 450 (300-600) | 450 {300-500) : 0.9728
Totat knee arthroplasty 1,278 | 495 (320-750) | 480 {375-675) © 450 (375-750) | 500 (300-800) | 526 {300-750) | 0.9250,
Total shoulder arthroplasty 213 | 480 (340-720) | 400 (260-750} : 450 {230-600) | 500 (450-750) | 560 {450-750) ('}.T!ZDZ

AGDF = anterior cervical discectomy and fusion, ACL. = anterior cruciate figament, OME = oral morphine equivalent, ORIF = open reduction
and internal fixation
Median {1 to Q3).

AGDF {single-level 500 (375-900) £00 {375-900) 600 (340-900) 600 (375-800) 675 (450-1,125
ACL reconstruction i 510 (375-810) 450 (300-600) 525 {375-800) 57G {375-800} 560 {375-900)
Arthroscopic L 300 {200-450) 250 {175-375} . 300 (200-450) 300 {225-500; 300 {200-600)
meniscectony i :
Arkle fracture ORIF | 600 (375-1,000)) 450 (300-680) 600 {375-800) B40 {450-1,050) 620 (450-1,300); <0.001 !
Carpal tunnel release | 200 {150-300) 150 {1060-225) 200 {150-3003 225 {150-350} 200 (150-385) | <0.00t |
Distal radius ORIF | 380 (280-600) | 300 (225-490) = 375 (250-625) . 450 (300-840) | 425 (300-750) | <0.007
. Rotator cuff repair {800 {400-1,000)i 450 (320-775) 600 (450-1,000); 650 (450-1,050) 625 (425-1,200): «<0.001
| Total hip arthroplasty | 675 (@450-1,050}] 675 (450-1,080)) 770 (505-955) 600 (400-1,050) 675 (450-1 050)) 0205 ¢

! Total knee arthroplasty ; 1,200 (760-2,000) 1,180 (750-1,875): 1,245 (675-2,100):1,160 (675~1,800) . 1,336 (700-2,.350);  0.283

Total shoulder 750 (450-1,125); 600 (410-900)‘ 675 {410-1,00 B40 (480-1,350) 710 (500-940) 0462 ¢
; arthroplasty ; ;

ACDF = anterior cervical discectomy and fusion, AGL = anterior cruciate ligament, OME = oral morphine equivadent, ORIF = open reduction g % Notable Variability in Opi oi d~p reseribin g Practices
and Intemnal fixation S 1
Median Q1 to Q3}. = After Common Orthopaedic Procedures
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OP”S- fter a Fractur

. Thlrty Amerlcan and 30 Dutch patrents were enrolled ina
prospectlve comparatrve study prior to operatlve treatment of
ankle fractures o

. "’fPatlents rated paln and satrsfactlon W|th paln relref on
f‘lpostoperatlve day 1 (POIl) and at time of suture removal
~(SR). Pain and satlstactron scores were compared and
; multlvarlab e ana|y5|s |dentnc ed teu pre;drctors
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