Problem-Based Decision
Making

With a Little Orthotics Thrown In

Ed Benzel
Cleveland Clinic
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Repetitio Est Mater
Studiorum




Repetition is the Mother
of Studies
(Learning)




REPETITION
IS
GOOD!




PBDM

A Clinical Decision-Making Strategy That
Employs the Best Available Information
and a
Logic-Based Decision Making-Process
= Separation of a Complex Problem into
its Component Parts
= Prioritization of the Component Parts

» Serial Solution of the Prioritized
Component Parts (Problems)




SUBOPTIMAL
DECISION-MAKING




STRATEGIC ERRORS

= Errvors of consideration
— Errors of omission
— Errors of logic
— Errors of obscurity

= Errors of prioritization




DATA GATHERING

IMPLEMENTATION
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DATA
GATHERING




ESTABLISHMENT OF THE
DIAGNOSIS




________,__.A._________



Other Data

Comorbldltles




IMPLEMENTAION




ASSUMPTION

Surgery is Indicated

Which Operation?
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PROBLEM-BASED
DECISION-MAKING

[£]



PBDM

A Clinical Decision-Making Strategy That
Employs the Best Available Information
and a
Logic-Based Decision Making-Process

= Separation of a Complex Problem into
its Component Parts

= Prioritization of the Component Parts

» Serial Solution of the Prioritized
Component Parts (Problems)




“IMPOSSIBLE"

“"SOLVABLE"




“"OBSCURE"
“VISIBLE"




A COMPARISON of PBDM
WITH EVIDENCE-BASED
DECISION-MAKING




Logic Based

Common Sense

[£]



EVIDENCE-BASED
METHODOLOGIES

“The conscientious, explicit, and
judicious use of the current best
evidence in making decisions about
the care of individual patients”

Sackett E




“"LARGE POPULATION"
ASSESSMENTS




SUBPOPULATION
VARIANCE




Errors of Interpretation
(extrapolation)




Investigator Bias




Study Design Bias




Selection Bias




winner — Loser Bias




NEED
BOTH




FOUNDATION OF
KNOWLEDGE

(EVIDENCE-BASED DECISION-MAKING)
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FILL THE “"GAPS”

(with common sense)




“Good doctors use both individual clinical
expertise and the best available external
evidence, and neither alone is enough.
Without clinical expertise, practice risks
becoming tyrannized by evidence, because
even excellent external evidence may be
inapplicable to or inappropriate for an
individual patient. Without current best
evidence, practice risks rapidly becoming out
of date, to the detriment of patients.”

Sackett DL: Evidence-Based Medicine. Spine 23:1085-1086, 1998
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THORACOLUMBAR
TRAUMA

= Neurological

= Ventral Column Restoration Capacity

= Deformity Prevention

[£]



TUMOR

= Neurological
= Ventral Column Integrity

= Deformity Prevention













MINIMAL SPREAD WIDE
L 2 3















Displacement in Any Plane

Less Than 25%







Implement Strategy
in an Orderly Manner
m Consider Ventral Decompression

= Then, Consider Ventral Column Integrity
m Then Consider Deformity Resistance

= CANNOT ALTER THE ORDER
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Simple
?

Surgical Decisions
£l

The Human Factor




DIAGNOSIS?
CURE?

LIFE EXPECTANCY?
FEARS?
DESIRES?
EXPECTATIONS?

[£]







PBDM




DIVIDE
PRIORITIZE

SOLVE

[£]






ORTHOTICS

Biomechanics
and
Applied Decision-Making




STABILITY

Decompression
Fusion
Instrumentation

Splint









GOALS

RESTRICTION OF MOVEMENT
SPINAL REALIGNMENT
TRUNK SUPPORT




INDICATIONS FOR ORTHOSES

RELIEF OF PAIN BY LIMITING MOTION OR WEIGHT BEARING

IMMOBILIZATION AND PROTECTION OF WEAK
OR PAINFUL MOTION SEGMENTS

REDUCTION OF AXIAL LOAD
PREVENTION AND CORRECTION OF DEFORMITIES

IMPROVEMENT OF FUNCTION



THERMO PLASTICS

LOW
HIGH
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HIGH TEMPERATURE
STRESS
HEAT




KYDEX
POLYPROPYLENE

POLYETHYLENE
VITRATHENE









Cioi



3 POINT FIXATION

DISCOMFORT
WOUND HEALING
BODY CYLINDER

LATERAL BENDING
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4-35
VERTEBRAL
LEVELS




. Atlanto-Occipital
Shokder —= " i
Cervico-Thoracic

T-Spine —* || Joint
H Thoraco-Lumbar
LS-Spine —= || Joint
- Lumbo-Sacral
Sacro-Pelvic Joint
Region —
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TABLE 11

FLexioN aMD ExTEMsion ALLOWED AT EacH SecuenTal LEVEL (MeEan DEGREES axD 95 Per Cent
Coxrioesce Livats oF THE Mean)

Test Situstion Motion Oee,-Cl L 1 C2-03 C3-Cd C4-C5 C5-Cé C6-C7 CI-T1
Mormal Flexion 07205 7T7T=Q12 T2+09 S98=]0 103=1]10 114 =10 125 = 1.0 9.0 = 1.1
et hed Exlension 8.1 =21 60012 48=08 7.8=1.1 o8 = 1.2 0.5 = 1.3 B2+ 12 27201
Saolt collar Flezion 13213 51219 4512 T4 =15 B4 =24 9.9 = 1.7 9.7 =09 7.7 +=23
Extension 13.7=235% 19=14 39=]10 58=1.7 6.8 = 1.6 T8=1.2 T4 = 1.4 28=19
Philadelphia Flexion 09=10 40=+18 16=10 31=1.1 46+ 1.8 62+19 62+16 55=138
collar Extension 68222 45=%=15 18=09% 34=1.0 SR=12 50+ 1.2 58 =20 1.3=08%9
Somi brace Flexion 6218 27=1R 09=07 16=1.] 1.9 = 0.8 28=1.2 2916 31138
Exiention 9.1 =26 54=19 44=11 63=14 6.0 = 1.8 6.0 =20 s56=18 21=1.1
Four-poster Flexion 2920 44=+21 16=10 21 =1.1 1.8 = 0.9 Ip=12 39+16 28=14
brace Extension 23232 3214 20207 321%1.12 34 = 1.3 29 =09 31 =15 1.6 = 0.8
Cervicothoracic Flexion 1309 50+19 I1B=08 29212 2.8 =07 1.6 = 0.8 0.7+06 24=10
brace Extension B4 =21 zs:nu 21 =07 1.6 =07 2.2+ 09 28 =09 314 = 1.1 1.7 = 0.8
= - = - A wm ey TR et e e i — = & e
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Shoulder —=
T-spine

LS-spine
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Complications associated with the halo-vest

A review of 245 cases

Jouns A. Graser, MLD., Ricuarp Wrirmennia, VLD, Warrex G, Sramvie, ML, AnND
JOHN A, Jaxe, M.D.. Pu.D.

Departments of Orthopaedie Sureery and Behabilication and Nevrological Sureery, Universiiy of
Virginmia Medical Center, Charforresvelfe, Viegrna

' The cases of all patients treated with halo-vests lor cervical trauma at the Umiversity of Virgima since 197
were analvzed retrospectively, A standardized chart and radiographic review protocol were used 1o wenif
comphcations associated with the use of the orthosis. Two huntdred and fortyv-live patients satisfied the cnten:
for inclusion 1n the studyv. No patient developed or suflfered progression of o neurological deficn whil
immaobihzed, Complications included: pneumoma causing death (one patient); loss of reduction or Progressios
of the spinal deformuty (23 pauents): spinal instabihity following orthotic immobilization for 3 months (2
patients). pin-track infecuon (13 patents), mugranon ol antenorly placed iliac-strut grafts (two patients
cerchrospinal flud leakage from a halo pinhole (one patient); and miscellaneous (seven patients)

['he findings indicate several conclusions. 1) The halo-vest protects patients with cervical instability fron
I'II‘.'lII'L'lll_'I-l!,IL'-i.IJ 1ML M It does noot il.l'lu!']'lll.l_'|‘_- III'II'I'Il:fll'I-Lll.u"L' the cervical SPING Nor 1,‘[1};;!.. it prevent PrOgressiy
deformity of malposinoned strut grafts. 3) Even after a 3-month orthotic treatment penod, surgery may b
required on higamentous and osseous injuncs o provide spinal stability. 4) Elderly kvphotic patienls ma
require custom-made vests. 3) A small subset of patients exists for whom the confining nature of the halo-ves
15 intolerable for 3 months

KEYy Worps + halo-vest - spine stabilization + immobilization
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MEAN DISTRACTION & COMPRESSION
FORCES ON THE NECK IN A HALO VEST

POSITION DISTRACTION (+,) AND
COMPRESSION (—) (4+SD)
SITTING 44 + 8.41
SUPINE 8.8 + 3.96
SHOULDER SHRUG SITTING 145 + 14.79
FORWARD TRUNK FLEXION

wsn'nua 16.8 + 9.01

IN TRANSFER SLING 178 + 450
STANDING* —3
WALKING® —4

*
ONE NEUROLOGICALLY INTACT PATIENT
v PA SPINE 3:106, JUNE, 1978






Forces and Motions Across the Neck
in Patients Treated with Halo-Vest

BENGT LIND, MD.* HANS SIHLBOM, MD.+ and ANDERS NORDWALL, MD*










TABLE 2
Averape mermirel o sach alereeaelvar Irved from maleae lexion ro raxieim exieeeion®
S of errage Sum af My
iCh=T Miovemeni Moremenn:
A el OlCderC  Omedmes
A& LT 52
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SNAKING = SUM OF MOVEMENTS - OVERALL MOVEMENT



COMPARISON OF HALO JACKET AND THE TMBJ

Average Movement (in degrees) at Each Intervertebral Level from
Maximum Flexion to Maximum Extension

Sum of Measured Movement
Average Movement at 0 to C6 Between Occiput
Each Level or C7 and Cé or C7

HALO JACKET 3.7 # 3.1 23 + 13.7 5.2

MBS 2.3 # 1.7 14.8 + 4.4 5.2
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DO NOT
EXPECT THE
UNREASONABLE




COMPLICATIONS

PRESSURE
DEPENDENCE
HYGIENE
WEAKNESS AND ATROPHY
AGGRAVATION OF SYMPTOMS
VASCULAR
INEFFECTIVE STABILIZATION



REMIND AND IRRITATE
SUPPORT ABDOMEN
MOVEMENT RESTRICTIONS
REDUCE LORDOSIS
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Hands-On Education




| Hnds-On F}_l_l}_




2008 Course Dates: July 16 - 22

For More Information

tobinm@cct.org
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