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Story of the Lumbar Spine:2
Goal ‘

When Thing Brek Down
: Objectives

DDD \

Radiograph Understand ’ > _1)lImaging Chronic
MRI appropriate ¢ # Low Back Pain
HNP ~useof besve . »DDD

Stenosis imaging in thé™ ") vRadiographs

Rx management vMRI: Gold Standard
PostOp | of Low Backs- ) .
Fx Patterns Pain k ~2)Imaging Acute

. Low Back Pain
"‘ > Fractures
¢ v'Patterns

v'CT: Gold Standard

EHP 1075

Comp/Burst
Chance/Dis
AS/DISH
Rigidity Fxs
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DDD: My Grading System

DDD >If I have to Lateral$, _pacs
ORadiograph convince the leasurements
| resident the disc u

IS narrow

=MILDLY e A
NARROWED ™

> If we agree it’'s  [RERIWE]
narrow . 5
=MODERATELY [

NARROWED
»Vacuum

Post-Op
Fx Patterns

Comp/Burst
Chance/Dis

phenomenon v
ASIDISH =SEVERLY Can't assess disc
Rigidity Fxs = NARROWED width on AP

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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“Vacuum Phenomenon”

gggdlo . Cannot be a vacuum in your body i
bl ! > “horror vacui” SISk w0

HNP »Nature Abhors a Vacuum ;
v'Nature requires every space to be @y,

Rx filled with something

F%S What's in these black lines?
»>91% Nitrogen! =
Comp/Burst v'1977: Gilula et.al. aspirated one!SEER
Chance/Dis v - o
AS/DISH Room Air: 78% Nitrogen, 21% o,

Rigidity Fxs > Lack of disk material fills with N

www.schreibman.info Wikipedia ~ eoht.info
©2014 Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2

When Things Break Down
How | Look at L-Spine Radlographs
Al

g_gD, AP & Lateral side-
Radogahh 1y -side on PACS
HNP 1. Label the vertebrae!
Stenosis | 2. Vertebral body height
Rx 3. Alignment

Post-Op
Fx Patterns

Comp/Burst

4. Disc Spaces
v'Wider @ Lower Levels
«L5-S1 variable

AW VL4-L5 widest
Rigidity Fxs «DDD starts L4-L5

www.schreibman.info
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DDD: Common & Progressive
DDD P +
ORadlograph
MRI
HNP
Stenosis
Rx
Post-Op
Fx Patterns
Comp/Burst
Chance/Dis
ASDISH F
Rigidity Fxs
www.schreibman.info  fp 34yoF
©2014 Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2

When Things Break Down
DDD: Osteophytes

DDD Just as osteophytes are a

ORadiograph key feature of DJD,
MRI osteophytes are a
HNP key feature of DDD.
Stenosis ~ Usually Unimportant
Rx > Clinically unimportant

Post-Op v'Anterior osteophytes
Fx Patterns don’t impinge anything
Comp/Burst> imaging unimportant
Chance/Dis v'Don’t correlate with
AS/DISH degree of narrowing

Rigidity Fxs FD 34yoF
www.schreibman.info M
©2014 Ken L Schreibman, PhOIMD . . 60f 75
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When Things Break Down
How | Look at L-Spine Radlographs
DDD AP & Lateral side- [B#

Story of the Lumbar Spine:2

MR by-side on PACS
HNP 1. Label the vertebrae!

Stenosis 2. Vertebral body height

Rx 3. Alignment

PostOp 14 Disc space narrowing
ExPatterns ) jye joint space narrowing

Comp/Burst
Chance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

Compare with MRI

EHP 7075

Story of the Lumbar Spine:2 ] When Things Break Down
MRI: Imaging Planes
DDD Coronal Plane (scout)  |Sagittal Plane
Radiograph S %, (Big Picture)
OMRI W p A
HNP RKidneys 71
Stenosis _N LN s

Rx N E 7
Post-Op Kldneys ‘V
Fx Patterns L
- r

Comp/Burst
Chance/Dis

7 -ﬁ\ $
K,H SyoF

Axial Plane (|| to Discs

Canal
N

NFLESINF

AS/DISH Ne/r[\\/es
Rigidity Fxs

www.schreibman.info
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Story of the Lumbar Spine:2 When Things Break Down
Intervertebral Disc: 2 Components

DDD 1. Outside
Radiograph . Annulus Fibrosus

om}é v'Fibrous collagen ring
Stenosis | 2- Inside
Rx »Nucleus Pulposus
v Jelly-like substance

Post-Op.
= ’ Sandwiched between ¥
vertebral body endplates §
Allows for flexible motion &

between vertebral bodies

Wikipedia T
!hD/MD . . 11 of 75
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When Things Break Down

Spine Imaging: Radiographs vs MRI
DDBD Vertebrae |Radiographs MRI
0%9@@ >Numbering [&& < (no ribs)
HNP >Alignment | & &Standing, Big picture| Sx(small picture)
Stenosis > Fractures |& Wedging, Kyphosis [ & & Occult!
Rx >NFE [T . DX
PostOp  » Canal 2  MRIlis  [&d

Fx Patterns 7Non Non-Bones| the Gold

Story of the Lumbar Spine:2

8%‘”%% inal Cord|@ B
asDisH  >Nerves  |@ Standard 1o

Rigidity Fxs > Discs a B
(mem .. 8 of 75

Story of the Lumbar Spine:2 ] When Things Break Down
MRI: T2-weighted Images

DDD Fluid is Bright |

Radlograph »CSF

’\Hnmg Cerebral Spinal Fluid

v'Bathes/surrounds
«»+Spinal Cord
< Spinal Nerves
Ff gztt-t(e)rns +(Brain) :
N GoTmoE g/l3urst> Hydrated Discs
Chance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.info
© 2014 Ken L Schreibman, PhD/IMD

Stenosis
Rx
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Intervertebral Disc: Jelly Donut Model

DDD Sagmal

Fresh Donut:
oaaciograph 14 > Jelly is moist

HNP >Bounces back f
Stenosis ]
Rx > Just like
Post-Op hydrated
Fx Patterns B disc
Comp/Burst|
Chance/Dis
AS/DISH
Rigidity Fxs|
www.schreibman.info K,H 15yoF
© 2014 Ken L Schreibman, PhD/IMD
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Jelly dries outj "
v'Desiccated |

’

\"0 7
J »
S,M 28yoF  nfo E,D 56yoF
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Story of the Lumbar Spine:2

When Things Break Down
Progression of DDD
Bl 2 Disc narroing.
OHNP = 3.Annular tear
Stenosis %:dj 4.HNP
Rx i Herniated Nucleus Pulposus
iaast0p - Jelly leaks out

Ex Patterns [
- ’
&, of 75

DDD Sagittal

Large Disc
Extrusion

& Narrower” _g==

Comp/Burst| L5
Chance/Dis
AS/DISH syt
s et/ - 81
Rigidity Fxs JiAe5YA
www.schreibman.info H,K 29yoF
©2014 Ken L Schreibman, PhD/MD

mall Disc
“Protrusion

Story of the Lumbar Spin:2 When Things Break Down
HNP Terminology: Protrusion

More focal than a Broad-Base Bulge
»Wider R&L than A

DDD
Radiograph
MRI

OHNP
Stenosis
Rx

Post-Op :
Fx Patterns i A

Comp/Burst| central Disc Protrusion] |Lateral Recess Protrusion
Chance/Dis | Nt touching any nerves || § Can touch exiting nerve in NF
¥ CSF around nerves in canal || Can touch traversing nerve canal

Rigidity Fxs | Fat around nerves in NF
EF 17075

a1 disc can
)

Aiatéral W
Re -

www.schreibman.info

©2014 Ken L Schreibman, PhD/MD

©Ken L Schreibman, PhD/MD

of Lumbar Spine:
en Things Fall Apart

page 3 of 13

Story of the Lumbar Spine:2

] When Things Break Down
Progression of DDD
DDD ' 1.Disc desiccation
i T2+ESH g ”

Radiograph ey | B3 MRS 2.Disc narrowing

OHNP =N W 3.Small tear in

Stenosis annular fibrosis

» “Annular tear”

» “High Intensity
Zone (HIZ)

» Usually posterior

Rx
Post-Op
Comp/Burst

Chance/Di i ;
AS/Dalrgl;-le ' Like jelly just starting to
Rigidity Fxs N squeeze out of donut
b e HP 14075

Story of the Lumbar Spin:2 When Things Break Down
HNP Terminology: Bulge

D_ng, : Broad-Based Disc Bulge (BBB)
TR m one NF to the other
OHNP i " otentially
Stenosis contacting/
Rx
Post-Op
Fx Patterns
Comp/Burst
Chance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2 When Things Break Down

HNP Terminology: Extrusion

DD Tend to be larger than p
Radiograhh 5. \yigler AJP than ReL SR
TINID L3

OHNP >Mushroom shaped
S Aial T2 5
Rx 0

Post-Op
Fx Patterns
Comp/Burst
Chance/Dis (S
AS/DISH "
Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman. PhD/MD

bodies ;...
", |f this HNP Wereﬂ)
g@become detached
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When Things Break Down

HNP - Stenosis
bbb [Gr] “Narrowing in a tubular structure”
%g@p—hStenosis can effect canal and/or NF
HNP Pinched nerves - radiculopathy
OW »“Dysfunction of one or more spinal nerve”
PostOp Subjective Stenosis Grading (Axial T2):
FxPatterns > If CSF surrounds nerves: Not Stenotic

Comp/Burst - No surrounding CSF: Mild Stenosis
ChancelDis ;. \eryes/cord flattened: Moderate Stenosis

A%Dgildsit_,H Fxs » Can’'t get any worse: Severe Stenosis
HPF woi7s

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

When Things Break Down

Story of the Lumbar Sine:2 |
Spinal Stenosis: Causes

DDD

; HNP
Radiograph stepphytes

MRI . .
HNP »Not so much from vertebral bodies—> Anterior
oStenosis  » From Facets - Neural Foramen

Rx Posterior element hypertrophy
F%ﬁ »>Facets, Lamina, Ligamentum Flavum
IXEALS  Congenitally short pedicles

Comp/Burst X . )
R »“Congenital Spinal Stenosis”

Chance/Dis PP a , .
v'Even small HNPs in patients with short pedicles can cause stenosis

AS/DISH
EP 21075

Rigidity Fxs Epidural Lipomatosis

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

When Things Break Down
=Short Pedicles

Story of the Lumbar Spine:2

Congenital Spinal Stenosis
Sagittal T1 Sagittal IR+F St

Fx Patterns
Comp/Burst|
Chance/Dis
AS/DISH
Riqidity Fxs
www.schreibman.info A,T 51yoM
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When Things Break Down

HNP - Stenosis Canal best seen: Axial T2
. Large Left-Sided

NormallGoncavity Disc Extrusion®

- ; Oy G

OStenosis Ca.usirﬁ Seyere
! Car;ai Ste osis~
15

Rx

Post-0; , - i
e L Small Central

Proti s
rcil/ruslcm,

R

Fx Patterns ) ‘ ;
Comp/Burst Slight (iﬁn.vex@y
Chance/Dis -

AS/DISH y

T g A wiNot Causii
Rigidity Fxs| Gananvidely Patertt [l Qﬁ%@l Ste‘flbsg\’

www.schreibman.info H,K 29yoF ‘L3»L4 ) e 3
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Redundant Nerves = Severe Stenosis

DDD
Radiograph
MRI
HNP

OStenosis

Rx

Post-Op
Fx Patterns
Comp/Burst|
Chance/Dis |
AS/DISH
Rigidity Fxs B\
www.schreibman.info Q,R 65yoM
©2014 Ken L Schreibman, PhD/MD

spaghetti

Caused b'g
B 22075

small HNP + marked PEH
(Posterior Element Hypertrophy)

Story of the Lumbar Spine:2 When Things Break Down
Epidural Lipomatosis
DDD | | |Axial T2
. [€anal widely patent

MRI {
HNP - i CS'Z‘S\LIT’;"(J)'LTIWCIS
OStenosis Very i rdiner

R *\ Tignt Spirgalicordinerves
Post-Op * \ CSE |Axial T2
Ex Patterns £ LR * \SPECE |, 105 Much Epidural Fat
Comp/Burst| Y

Chance/Dis b Fg*

\ Sagittal T2+FS é Compresses thecal sac

ASIDISH  REMIEINESS
ARG Fat is Bright™s§ Fluid is Bright = =% to:star % shape
24 of 75

* Too Mulclj]
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Whn Things Break Down
DDD: Treatment Options

D_gD, . Conservative treatment
ﬁdl"’g@p— »Good first option
HNP v"Much LBP resolves within 6 weeks

Stenosis *ACR Gl.ndelllnes: Image LBP after 6 weeks
oRx ___»Pain Medication as needed

Post:op > Physical Therapy always good idea

Fx Patterns > HNPs can resolve spontaneously!
Comp/Burst v'It helps if you're young...

Story of the Lumbar Spine:2

Chance/Dis
AS/DISH

Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2 When Things Break Down

DDD: Treatment Options

DDD Image Guided Pain Injections
%9@—“ > Performed in MSK Fluoroscopy suite @ CSC
N »>Requires no sedations, 1V’s, ...
Stenosis v'Patients don’t even get undressed
ORX »We do use local anesthetic, generously
Post-Op v'"We are the painless pain service!
FxPatterns > Administer steroids (Triamcinolone) + Lidocaine
Comp/Burst > Patients NEED to bring a driver
Chance/Dis v'Occasionally patient’s leg is numb for a few hours
»Patients NEED to stop Coumadin for 3 days

AS/DISH
Rigidity Fxs www.radiology.wisc.edu/sections/msk/forReferring.php

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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When Things Break Down
Parts of Vertebra: Neural Foramen
- Top (Axial) View
vl o Lumbar N : ~
aMEME 1) Tovel b cﬁn%“/f’c

3 O N 1

eyhole-shaped opening )

n¥ier pedicle EER Exit at NF y
Bl'eont of face! P

Story of the Lumbar Spine:2

under pedicles { =

Fx Patterns
ComplBurgst

Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2 When Things Break Down

Radiograph
MRI
HNP
Stenosis
ORx
Post-Op
Fx Patterns
Comp/Burst
Chance/Dis
AS/DISH
Rigidity Fxs N
www.schreibman.info D,D 32yoM
©2014 Ken L Schreibman, PhD/MD
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When Things Break Down

DDD: Treatment Options

D_ng, ,Image Guided Pain Injections
VRl ¥ > Epidural Steroid Injections
HNP (This is what most PCPs should order)
Stenosis v'Midline: For multi-level, bilateral, radiculopathy
ORx >\’<1Tran:sfc|;\>ramitneél:l Sirlm(gle level/sided radiculopathy
Post-Op erve Root Bloc
FxPatterms  (This is what some Surgeons order)
v'Targeted injection to one specific nerve
v'Ordered mostly for surgical planning
»Facet Injection
v'For facet pain (Infrequently ordered)

Story of the Lumbar Spine:2

Comp/Burst
Chance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

EP 25075

Story of the Lumbr Spine: When Tings Break own
Midline Epidural Steroid Injection
Top (Axial) View

=)

Fx Patterns

Comp/Burst A
Chance/Dis Good for treating several levels, )

AS/DISH as steroids tend to flow bilaterally,

Rigidity Fxs up/down several levels

www.schreibman.info

B 300175

©2014 Ken L Schreibman. PhD/MD
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When Things Break Down

Transforaminal Epldural Steroid Injection
Top (AX|aI) View

Selective Nerve Root Block
DDD Side View ) Top (Axial) View

Story of the Lumbar Spine:2

DDD Side View
Radiograph Radiograph
MRI MRI
HNP HNP
Stenosis Stenosis

ORx ORX
Post-Op Post-Op

Fx Patterns

Fx Patterns ‘
Comp/Burst |

Comp/Burst |
Chance/Dis /.« .. Chance/Dis .
ASIDISH Steroids go % Epidural & Good for treating one level ASDISH Al ster0|ds delivered to one nerve Used to confirm pain is
Rigidity Fxs % along the selected nerve centrally and peripherally Rigidiy_ Fxs No steroids go epidural from that one nerve
www.schreibman.info EP 31075 é’z’éﬁiﬁ'n’ rLesﬂm:anghD/MD B 320175

©2014 Ken L Schreibman, PhD/MD

When Things Break Down Story of the Lumbar Spine:2 When Things Break Down

Story of the Lumbar Spine:2
Anterior Synovial Cysts - Focal Stenosis

Facet Injection

DDD Side View ’ Top (Axial) View DDD Side View Top (AX|aI) View
Radiograph ¢ o\ 12 /,,‘-m . Radiograph g LT
MRI ‘ ' AL MRI =T O /) '
HNP y % 1 HNP W y Even small cysts_ANTERIOR
Stonosis p St Stenosis | f to facets can impinge nerves
ORx ; ‘ ¢ oRx 77T
Post-Op ! IR ! RN Post-Op ¥ )
FxPatterns | = X ” A FxPatterns || ; ’
Comp/Burs ‘ Comp/Burst OA > Joint Effusion
Chance/Dis Ji.« . ﬁ . \ Chance/Dis Effusion - Out pouch synovium 3
ASIDISH ~ Used to treat facet pain from OA AS/DISH >Knee: ‘Bakers Cyst’ Even large cysts POSTERIOR
Rigidity Fxs Used for synovial cyst rupture... Rigidity Fxs > Facet: “Synovial Cyst’ to facets do not touch nerves
www.schreibman.info .. 34 of 75
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Story of the Lumbar Spine:2 When Things Break Down

Synovial Cysts can be Ruptured
PA FluoroscgpiC VigWid4:31 PA Fluorosgopic ViEg14:32
5 TH T

.

Contrast leaving
fruptured cyst

" L.

When Things Break Down

Story of the Lumbar Spine 2

Synovial
Cyst s

(A

Fx Patterns Fx Patterns Conirashy
Comp/Burst OnYasiyf) ~Con(ﬁs}t no
Chance/Dis =

AS/DISH
Rigidity Fxs i\

e s 350f 75

Comp/Burst| 3
Chance/Dis synovial Cyst longerd

AS/DISH e E
Rigidity Fxs| : é .

WMD/MD w P 360175

cyst,
»,
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Story of the Lumbar Spine:2 Whn Things Break Down
DDD: Treatment Options
DD Surgery

%g@m »Microdiscectomy

HNP v'Remove the HNP and very little bone

Stenosis | > Decompressive Surgery

Rx v'Laminectomy (Remove Lamina, Spinous Process)
v'Fusion

o_ |
Post-O «Posterior: Pedicle Screws

F)éPatteernS <+ Anterior: Bone graft between vertebral bodies
CompBurst 5, |\ Ps can recur!

aorencelDs  /\RIs on Post-Op L-spines: WITH IV CONTRAST!
Y «*Need Pre & Post Contrast to see recurrent discs!
&QM < Spinal fixation hardware is NOT a contraindication for MRI

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Recurrent HNP: 10 days Post-Op

Enhancing post-surgical
granulation tissue

Para-Spinalis
Wb gy |

" Eplaugal
HNP j \ » L5~
Stenosis -~
& |
OPost-Op I
Fx Patterns
Comp/Burst|
Chance/Dis
AS/DISH

-
Rigidity Fxs '3

www.schreibman.info Q W 38yoM
©2014 Ken L Schreibman, PhD/MD

nHang;
A Recurrent Drsc Ex(ru5|bn
—— —
I 54

G

EP 30075

Story of the Lumbar Spine:2

hen Things Break Down

DDD That’s enough “

%‘ﬁlabout DDD as a

HNP cause of chronic
stenosis Low Back Pain...
Rx d
ost-Op
Fx Patterns
Comp/Burst
Chance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.info
© 2014 Ken L Schreibman, PhD/MD
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Advanced Spinal Care

EP 41075
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When Things Break Down

Recurrent HNP Pre-Op

" Radiograph
MRI

HNP
Stenosis
Rx
OPost-Op
Fx Patterns
Comp/Burst
Chance/Dis
AS/DISH
Rigidity Fxs' >
www.schreibman.info QW 38yoM
©2014 Ken L Schreibman, PhD/MD
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When Things Break Down

Recurrent HNP: 10 days Post-Op

DDD Axial T2~
Radiograph yHard to tell normal\
MRI i ‘

HNP
Stenosis
Rx
OPost-Op
Fx Patterns
Comp/Burst ]
Chance/Dis ™S
AS/DISH ks~
Rigidity Fxs
www.schreibman.info QW 38yoM
©2014 Ken L Schreibman, PhD/MD

Story of the Lumbar Spine:2

Axial T1éf,S+IV Gd

Nort-En_hancmg )
Recurrent Disg Extrusign!

-Spinous
cement

.. 40 of 75

When Things Break Down

WOW: Imaging Low Back Pain (LBP)

DDD Chronic LBP
Radiograph >6 weeks, other Red Flags

MRI v Get Radiographs today
HNP v Probably schedule MRI
Ctamneal with IV Contrast if prior surgery
% v'Maybe refer to Spine Clinic?

Post-Op
Fx Patterns

Comp/Burst

Chance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.info 2
©2014 Ken L Schrelbman, PhOMD &=

Acute LBP
> Worried about a fracture

©Ken L Schreibman, PhD/MD 9/1/14  www.schreibman.info



http://www.schreibman.info/
http://www.schreibman.info/
http://www.schreibman.info/
http://www.schreibman.info/
http://www.schreibman.info/
http://bayareanuccacare.com/2014/02/19/can-neck-problems-cause-back-pain-and-sciatica/
http://www.schreibman.info/

Sto
2)

Story of the Lumbar Spine:2

] When Things Break Down
Acute Traumatic Fractures
D_gD, A Major Trauma Minor Trauma
ﬁdl"’g@p— »MVC, Fall from height| >Fall from standing
HNP Present to ED Present to PCP
Stenosis | > Acute (on backboard)| > Sub-acute, walk-in
%st—Op Screen: with CT  |with Radiographs
OFx Patterns 1) Is fracture present? |1)Is fracture present?

Comp/Burst 2) Retropulsed frags? |2) Ls /it old?
i c/w Hx & PE
AW 3)Call Surgery? v &lw Priors (CXR, Scout CT)
= Patients with fusions throughout spine (AS, DISH) who have pain after even minor
&QM trauma MUST get spine CT urgently to screen for non-displaced fractures!

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2 When Things Break Down
Fracture Patterns: Francis Denis, MD, FRSC(C)

DDD The Three Column Spine (Xt ¢l ¢
Radiograph and Its Significance in the

MRI Classification of
HNP Acute Thoracolumbar
Stenosis Spinal Injuries

Rx 412 TL-spine injuries
PostOD 5 Minor Fxs (17%)

OFx Patterns
Comp/Burst
Chance/Dis

AS/DISH
Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

v Transverse Process (14%)
v Spinous Process (2%
v Articular Process (1%
v'Pars Interarticularis (1%)
» Major Fxs (83%)
v Disrupt Columns
Spine 1983 vol 8 num 8 p 817

P 45075

Story of the Lumbar Spine:2 ] ] Wen Things reak Down
Fracture Patterns: Distribution (Major Fx)

bbb Fx/Dislocation 20% 24% of Major
Radiograph 5 .¢.¢¢ type 6% TLFxs@L1
HNP Burst 17% [ ]
Stenosis | Compression 58% G8% @TL -
- it
Post-0 s

OFx Patterns
Comp/Burst
Chance/Dis

AS/DISH
Rigidity Fxs

www.schreibman.i

©Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2

When Things Break Down

Acute Major Spine Trauma? CT!

DDD Eastern Association for the Surgery of Trauma (EAST.org)

Radiograph > 2007: Practice Management Guidelines TL-spine fractures

MRI v Reviewed 500 articles, recommendations based upon 27 most relevant

HNP » 2012: Included 12 new articles published since ‘07 guidelines

TL-spine Fractures are Common in Trauma

Rx » 5% Level 1 trauma patients have TL-spine fractures
» 50% of all vertebral fractures are in the TL-spine

Important to Detect these in the ED

Stenosis

Post-Op
OFx Patterns

Comp/Burst » 20-50% of these patients have neurologic injuries

AW » Delay in Dx of TL-spine Fx->8X" neurologic deficits

Rigidiy Fxs Sensitivity: ®RG (22-75%) ©CT (95-100%)
www.schreibman.info J Trauma. 75(5): $326-32, Nov 2012 .. 44 0f 75

©2014 Ken L Schreibman, PhD/MD

Story of the Lumbar Spine:2 When Things Break Down
Fracture Patterns: Francis Denis, MD, FRSC(C)_

DDD 4 Major Fx Patterns: (Xgltaglols
Radiograph 3 compression (48% of all)
MRI ¥/ Ant. column compressed
HNP ¥'Mid.& Post. maintained
Stenosis > Burst (14%)

Rx ;Ant.& Mild. compressedd
P Post. column maintaine
OF)%I%S » Fx/Dislocation (16%)

o ——r— v'Ant. column compressed

Comp/Burst . \iigi.& Post. distracted

Chance/Dis 3 Seat-belt type ( 5%)
AS/DISH v Ant. column maintained
Rigidity Fxs v Post.& Mid. distracted

www.schreibman.info Spine 1983 vol 8 num 8 p 817
©2014 Ken L Schreibman, PhD/MD

EP 46075

Story of the Lumbar Spine:2 Whe Things Break Down
Fracture Patterns: Compression (Wedge)

DDD Most Common Spine Fx
Radiograph 3. Anterior Column
“Hﬂ—m v'Compression
Stenosis |~ Middle Column
Rx ¥Intact (act as hinge)
Po! » Posterior Column
ost-Op
FxPatterns  ¥'Intact (tension on ISL)
oComp/Burst Usually Superior End Plate
Chance/Dis > 62%: Superior End Plate only
AS/DISH » 31%: Superior & Inferior

Rigidity Fxs > 6%: Inferior End Plate only

www.schreibman.info Denis: Spine 1983 vol 8 num 8 p 817
©2014 Ken L Schreibman, PhD/MD

P ssoi7s
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Story of the Lumbar Spine:2 When Things Break Down

Fracture Patterns Compression vs Not
i %gberng Chronic, diffiBe spirfe

L arn Mo tli@

'<ru kethdown

Fx Patterns Patterns .:
Com /Burst
Chance/Drs

CIKeystone =

9
trapezoid = Fx |Congenital Wedge

www.schreibman.info V.V 40yoM Of course, history helps... . .C,Eéllovfo%

©2014 Ken L Schreibman, PhD/MD

Story of the Lumbar Spine:2

When Things Break Down
Fracture Patterns: Axral Load 9 Burst Fx

DDD Fall from height,
 Radiograph landing on feet |
R » Leap from window
v Lover's fracture
v Don Juan fracture
> WI: Fall from
Deer Stand

OComp/Burst
Chance/Dis

landing on feet:

If calcaneus Fx |
AS/DISH Then need to CT L-
Rigidity Fxs| spine for burst Fx!

www.schreibman.info Fy Wi n, M
©2014 Ken L Schreibman, PhD/MD 2014 resrdent keletalrad org

Story of the Lumbar Spine:2 When Things Break Down
Fracture Patterns Burst Fracture 9 CT

Retropulsed
; Post Wall

www.schreibman.info  B,J 42yM
©2014 Ken L Schreibman, PhO/MD

EB 5075

©Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2 When Things Break Down

Fracture Patterns: Compressron > CT
DDD i) a funonth Tater BN

Radiograph ieiirace
MRI

HNP

B so075

Story of the Lumbar Spine:2 When Things Break Down

Fracture Patterns: Burst Fracture

DDD Due to Axial Load
%ﬂﬁm > Anterior Column

HNP v'Compression
oo »Middle Column

Stenosis v :
Rx Comp_ressron
Postop | > Posterior Column

ExPatiems ' Intact
OComp/Burst Retropulsed Post Wal
Chance/Dis 3 Narrows canal

Aot £, > Compresses Cord/Nerves

www.schreibman.info Denis: Spine 1983 vol 8 num 8 p 817
©2014 Ken L Schreibman, PhD/MD

P 52075

Story of the Lumbar Spine:2 When Things Break Down
Fracture Patterns: Burst Fracture 2> CT

P 540175

ibman.info  B,J 42yM
© 2014 Ken L Schreioman, PhDMD
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Story of the Lumbar Spine:2 When Things Break Down
Fracture Patterns: Seat-belt type (Chance)

DDD Courtesy.of William Morrison, MD
Radiograph
MRI
HNP
Stenosis
Rx

Post-Op
Ex Patterns
Comp/Burst|
OChance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.i
©2014 Ken L Schreibma

P s5075

N flexion of the spine exceeds normal

—— something has to give way.
True flexion fracture, though a rarer type. (3)
% Horizontal splitting spine & neural arch
nding in upward curve just in front of NF
In good radiographs recognition is easy

Lateral TL.-gunct
Radiograph &
.\

As there is no major ligamentous damage,
simple hyperextension of the spine must

Fx Patterns inevitably bring the two haves into

Comp/Burst
OChance/Dis
AS/DISH

erfect anatomical apposition,
“Jand give a near 100% prognosis.
iR beannot think of any anatomical explanation
of the peculiar site&direction of the fracture.
September 1948.
J1958: Saab 1 to make seat belts standard
2007: Shoulder & Lap belt center rear seat

- ikipedia
©2014 Ken L Schreibmal Chance GQ: Br J Radiol 1948; 21: 452-3. . . 5

Story of the Lumbar Spine:2 WhenThings Brak Down
Fracture Patterns: Fracture Dislocation

DDD Most Seyere Spine Fx (20%) NIl d e @ [T
%ﬂm > Anterior Column L
HNP v'Compression, rotation/shear
o« »Middle Column
Rx v'Distraction, rotation/shear
Postop > Posterior Column

FxPatterns ¥ Distraction, rotation/shear

90% of dislocations above T10
ogﬁ;nnégﬁit resﬂlt in complete paraplegia

ASDISH 60% of dislocations below T10

=) result in complete neurologic

Rigidity Fxs deficit.
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

emedicine.medscape.com

M soo7s

of Lumbar Spine:
en Things Fall Apart
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When Things Break Down
Fracture Patterns: Seat-belt type (Chance)

DDD Anterior Column
Radiograph . |ntact (act as hinge)

MRI .
HNP Middle Column
Stenosis | > Distraction
%to Posterior Column
FX‘;ST&E%S > Distraction

Described by GQ Chance,1948

ogﬁ:]négl&zt Associated with Lap seat belts

» Less common since 1980s shoulder belts
ASIDISH 50% also intraabdominal injuries
Rigidity FXS > pancreas, Duodenum, Mesentery

www.schreibman.info
©2014 Ken L Schreibman, PhDMD Chance GQ: Br J Radiol 1948; 21: 452-3. . . 56 of 75

Story of the Lumbar Spine:2

Story of the Lumbar Spine:2 When Things Break Down

Fracture Patterns: Seat-belt type > CT
DDD Laterall : [ '
Radiograph
MRI
HNP
Stenosis
Rx
Post-Op
Fx Patterns
Comp/Burst
OChance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Story of the Lumbar Spine:2 When Things Break Down

T‘TWZ 1
Radiograph 1 y’
MRI
HNP
Stenosis

Rx

Post-Op
Fx Patterns
Comp/Burst|
OChance/Dis
AS/DISH
Rigidity Fxs
www.schreibman.info T,S 23yoF
©2014 Ken L Schreibman. PhD/MD
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Story of the Lumbar Spine:2

1 L When Things Break Down
Major Spine Fxs May Be Unstable
DDD Major Trauma Minor Trauma
%9@9—“ »>MVC, Fall from ht. > Fall from standing

HNP —->Major Spine Fxs 2Major Spine Fxs
Stenosis > Destabilize columns > Destabilize columns
Rx Require Urgent:  Require Urgent:

»Spine CT »Spine CT
»Call to Surgery »Call to Surgery

Post-Op
Ex Patterns

lu But before we can talk AS/DISH In p atients with:

Chance/Dis "

e Osteophytes N . ;"
OASIDISH  1ra o8 0 e s > Ankylosing Spondylis (AS)

ngldlly Fxs v Enthesophytes > Diffuse Idiopathic Skeletal Hyperostosis (DISH)
www.schreibman.inf
©20145Kgn [es'cn?éiﬂa'ﬂ I?hDIMD So... .. 61 of 75

Story of the Lumbar Spine:2 When Things Break Down
Osteophytes

DDD Occur at Joints in DJD PowerPoint Model: Spine
Radiograph  (Degenerative Joint Disease)
MRI > Extend from joint edges
BNB Occur at Disks in DDD

(Degenerative Disk Disease)

? 0, » Extend from vertebral
[HoEtly bodies corners

Fx Patterns
Comp/Burst
Chance/Dis

OAS/DISH
Rigidity Fxs

www.schreibman.info

©2014 Ken L Schreibman, PhD/MD

v'In DDD disk bulges outward
v Osteophytes extend out
around bulging disk
» Extend horizontally
v Typically extend anteriorly

EP 63075

Story of the Lumbar Spine:2 When Things Break Down
Osteophytes vs Syndesmophytes

DDD While Osteophytes
Radiograph 3 Extend horizontally from
RI corners of vertebral body

Syndesmophytes

» Extend vertically along

PowerPoint Model: Spine

= |0

HNP

Stenosis

%st-o An_nulus Fibrosus
Fxpaemns 7 "
Comp/Burst > ‘/%ver _muI tiple levels
Chance/Dis /Tﬁg\:;:(filc
OAS/DISH
v'Lumbar

Rigidity Fxs
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

P 65075

©Ken L Schreibman, PhD/MD

of Lumbar Spine:
en Things Fall Apart
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Story of the Lumbar Spine:2

Let’s Talk about “Phyte Club”
bbb Suffix phyte:
Radourabh “abhnormal growth”
HNP 3 Types of phytes:

Stenosis 3 Osteophytes
@ Joints (DJD/DDD)

FxPattems > Syndesmophytes

Comp/Burst @ Disks (Annulus Fibrosis)
Chance/Dis » Enthesophytes

RX
Post-Op

OAS/DISH @ Ligament/Tendon
Rigidity Fxs insertions (A.L.L.)

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

doddleme.com .. 62 of 75

Story of the Lubar Spine:2 When Thins Break Down
Spine: Osteophytes Horizontal

DDD & Lumbar Spine PowerPoint Model: Spine
Radiograph L3  Lateral view

MRI

HNP

Stenosis

Rx

Post-Op
Fx Patterns
Comp/Burst
Chance/Dis
OAS/DISH
Rigidity Fxs
www.schreibman.info
© 2014 Ken L Schreibman, PhD/IMD
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Story of the Lumbar Spine:2 % When Thing Break Down
Syndesmophytes Vertical $
7l A

Thoracic Spine
& Lateral view

2
OON
Body

P 660175

Fx Patterns ¢ %
Comg/Burst o
Chance/Dis ‘,

OAS/DISH "\
Rigidity Fxs

www.schreibman.info

W,D 52yoM
©2014 Ken L Schreibman, PhDIMD
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Story of the Lumbar Spine:2 When Things Break Down
Syndesmophytes Vert|cal I

I - .Ankyloymg (

Ex Patterns
ComplBU(s

Royal Botanical Garden|
dy; Sri llanka 2005
www.schreibman.info . . 67 of 75

W,D 52yoM
©2014 Ken L Schreibman, PhD/MD

Story of the Lumbar Spine:2 % When Things Break Down
Diffuse Idlopathlc Skeletal Hyperost05|s

Idlopath|c. IDK?
HNP~ Skeletal: Bones

gtenoms » @Ligament/Tendons
Rx vV@ALL
Post-Op

FxPattems Hyperostosis:
gﬁ_ml% Makes Lots of Bone
oASTISIE > Over MANY levels
Rigidity Fxs > Enough to fuse bodies

.
www.schreibman.info X
A Fornasier. The Journal of Rheumatology 10:6, 1983 . . 69 of 75

% When Things Break Down
In the Spine: DDD v AS v DISH
D—ggd.o - phytes | Osteo- |Syndesmo-|Entheso-
MR Appearance [Pointy—d| Thin{ | [Thick $ €
Disk Width|Narrowed| Preserved [Preserved
PCIGHBT Sl Joints |[Preserved| FUSED [Preserved
Patients with fusions throughout spine
(AS, DISH)

who have pain after even minor trauma

MUST get spine CT urgently to screen
for non-displaced fractures!

EE 15

Story of the Lumbar Spine:2

Chance/Dis
AS/DISH

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

©Ken L Schreibman, PhD/MD

of Lumbar Spine:
en Things Fall Apart
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Story of the Lumbar Spine:2 m When Things Break Down
Enthesophytes

DDD Enthesophytes are..

%9@@ >Bone spurs at Ilgament/t

HNP R
[Saesee > Not pathology
Rx »Common in calcaneus
Post-Op v“Heel spurs”

BUFNENEN  v'Not plantar fasEi
Comp/Burst| e
Chance/Dis

OAS/DISH o~
Rigidity Fxsig

www.schreibman.info

©2014 Ken L Schreibman, PhD/MD

J’ nSEI’tIOf‘IS

@ Achilles
tendon
insertion

3l

(@ plantar fascia

EP 6sof75

L,E 62yoF

Story of the Lumbar Spine:2 @ When Things Break Down
lefuse Idlopathlc Skeletal Hyperostosis

504y

Chance/Dls Discs not | Body,
OAS/DISH narrowed
Rigidity Fxs > Not DDD

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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EP 70075

Story of the Lumbar Spine 2 When Things Break Down

Additional Hx: Fell in snow > 10/10 Pam can't sleep
DDD : Elia

Radiograph

MRI

HNP

Stenosis

Rx

Post-Op

Fx Patterns

Comp/Burst

Chance/Dis
AS/DISH Hx: “pain"
ORigidity Fxs Dx: DISH

www.schreibman.info P,R 47yoM
©2014 Ken L Schreibman, PhDIMD

No neurologlcal deficits

EB 72075
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Story of Lumbar Spine:  ,age 1301 13
2) When Things Fall Apart

Story of the Lumbar Spine:2 When Things Break Down

Ankylosmg Spondylltls ~ Fx/Disloc

Story of the Lumbar Spine:2 When Things Break Down

ey /\ [ Iosm S ond Iltls 9 Fx/DlsIoc
FIGHT J g =0 y : CT

o

No charges in

Fx Patterns
Comp/Burst|
Chance/Dis

AS/DISH

ORigidity Fxs

www.schreibman.info n Z,M 46yoM
©2014 Ken L Schreibman, PhDIMD . . 74 of 75
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