Tutorial 4: Consistent Interpretation of Gait Analysis Data: A
Case-Based Quality Assurance Approach
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The usefulness of a medical test is defined by

its reliability
whether it alters decision making

whether it results in better outcomes



Instrumented Gait Analysis: Controversy

Editorial

Gait Laboratory Analysis for Preoperative Decision
Making in Spastic Cerebral Palsy: Is It All It’s Cracked
Up To Be?

Hugh Watts

Editorial

The Role of Gait Analysis in the Treatment of
Cerebral Palsy

Jim agie
Journal of Pediatric Orthopaedics, 1994; 14: 701-4



Instrumented Gait Analysis: Controversy

Noonan et al., JPO 2003

Left Knee Flex/Ext

11 patients sent to 4 motion labs within 20 week period

% Gait Cycle

Pro: Interobserver Variability of Gait Analysis

Con: Interobserver Variability of Gait Analysis




Controversy: Gait Interpretation

7 gait studies from single institution
12 reviewers
6 institutions with established gait labs

“Although computerized gait analysis generates precise, objective data regarding gait parameters, the
interpretation of that data is (as with many diagnostic procedures) subjective and therefore variable....”

Problem Clinical

Identification

Skaggs 2000 JPO



Instrumented Gait Analysis: Controversy

Changes decision making
Cook JPO 2003 - Gait analysis alters decision-making in cerebral palsy.

Leads to outcome improvements

Wren et al. GAIT POSTURE 2011, 2020 Efficacy of clinical gait analysis: A
systematic review.

Wren et al. GAIT POSTURE 2013 Outcomes of lower extremity orthopedic surgery in
ambulatory children with cerebral palsy with and without gait analysis: Results of a

randomized controlled trial.

Wren et al. DMCN 2013 Impact of §ait analysis on correction of excessive hip
internal rotation in ambulatory children with cerebral palsy: a randomized controlled

trial

Reliability (i.e. consistency), however, has remained controversial.

Noonan et al. JPO 2003 Interobserver variability of gait analysis 1n patients with
cerebral palsy.




Routine Quality Assurance Program

e started 1n 2014
* quarterly

* t0 assess consistency among all interpreters of gait data as part of
ongoing quality improvement

CHLA

Commission o Wotion Laboratony Aeoeditation, Tu
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Purpose

to describe the consistency of gait data interpretation for

1. problem identification

2. treatment recommendations

Within multiple interpreters at a single institution.
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Materials/Methods

e Each case is presented to the interpreter in routine fashion.
* No other interpreters present

 All data typically utilized in a routine case interpretation is available
including

 medical records
* imaging

 Not blinded to

* the fact that the case is the quarterly consistency case
* to the referring physician of record

e Blinded to

* all subsequent information
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Problem Identification:
25 common bone, tone, and soft tissue problems

* Bone/joint deformity Tone

* Hip Subluxation * Multilevel Spasticity

e Leg Length Discrepancy * Dystonia

* Pelvic Malrotation * Range of Motion/dynamic

* Femoral Malalignment * Insufficient Hip Extension
Tibial Malalignment  Excessive Adduction in Stance

* Hindfoot Deformity e Crouch Gait

* Forefoot Deformity e Hamstring Tightness/Contracture
Patella Alta * Stiff Knee Gait

* Hip Flexion Contracture e Genu Recurvatum

* Knee FIexpn Contracture * Delayed/diminished Knee Flexion in Swing

* Plantarflexion Contracture « Equinus in Stance

: In-Toemg * Gastrocnemius Tightness/Spasticity
Out-Toeing * Excessive Second Rocker

A problem was defined as a clinically significant factor compromising gait quality
for which the interpreter might consider surgical intervention.
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nterpreters selection options
for Problem ldentification

* Yes
* No
* Indeterminate



Interpreter Consistency Report

Interpreter Therapist Patient MR Year-Quarter Date of Interpretation

-] [ -| [:] 22-May-2018 Save & Exit

Problems | Intervertions | Concems I Foot F'mblerns;’lrrtewerﬂinnsl

L R EBE NU

O © © @ ©  Hip Subluxation/Dysplasia CMNT @ @ © @ @ Multilevel Spasticity CMNT
o © @ &  Leg Length Discrepancy (shorter) | cunt @ © © @ @  Dystonia CMNT

OO © @ ©  Femoral Malalignment CMNT @ O Pelvic Malrotation CMNT

O © © @ ©  Tibial Malalignment CMNT OO © @ ©  Insufficient Hip Extention CMNT

OO © @ ©  Forefoot Deformity CMNT OO @ O Excessive Adduction in Stance CMNT

OO O @ ©  Midfoot Deformity CMNT &0 © @ © Crouch CMNT

O © © @ ©  Hindfoot Deformity CMNT & @ © @ ©  Hamstring Tightness/Contracture | cMuT

O @ © @ ©  Patella Alta CMNT OO O @O Stff Knee CMNT

& @ © @ ©  Hip Flexion Contracture CMNT @O O @ @ Genu Recurvatum CMNT
O @ O @ ©  Knee Flexion Contracture CMNT OO © @ O Delayed/diminished Sw Knee Flex | cuuT

O © © @ ©  Plantarflexion Contracture CMNT @ © © @ ©  Egquinus(Stance) CMNT

OO O @ © In-toeing CMNT O @ 0 Gastroc Tightness/Spasticity CMNT

OO O @ O Out-toeing CMNT O @ © @ ©  Excessive Second Rocker CMNT

@ @ @ @ @ Other Problems



Surgical Treatment Recommendations

* Tone reduction * Soft Tissue
* Selective Dorsal Rhizotomy * Hip Adductor Lengthening
* Intrathecal Baclofen Pump * Psoas Lengthening

* Boney correction * Hamstring Lengthening

e Rectus Femoris Transfer

* Patellar Tendon Advancement
e Gastrocsoleus Lengthening

* Gastrocnemius Recession

* Posterior Tibialis Lengthening

* Split Posterior Tibialis Transfer
* Split Anterior Tibialis Transfer

» Acetabular/Pelvic Osteotomy

* Proximal Femoral Derotation Osteotomy
* Distal Femoral Derotation Osteotomy

e Tibial Derotation Osteotomy

* Distal Femoral Extension Osteotomy

* Tibial Tubercle Advancement

* Hindfoot Arthrodesis

e Calcaneal Osteotomy

* Mid/Forefoot Osteotomy

* Mid/Forefoot Arthrodesis
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nterpreters selection options
for Treatment Recommendations

* Yes
* No



Interpreter

| |

Interpreter Consistency Report

| Problems | Interventions

Therapist Patient MR Year-Cluarter Date of Interpretation
| -| :] 23-May-2018 Save & Exit
Concems | Foat F‘mblerns;"lrrtewentinns|
Surgical Interventions L R B N
Selective Dorsal Rhizotomy CMNT © © © @ Hamstring Lengthening Sl
Intrathecal Baclofen Pump CMNT © @ © @  Rectus Femoris Transfer ST

Acetabular/Pelvis Osteotomy CMNT @ & @  Gastrocsoleus Lengthening

Proximal Femoral Derotation CMHNT O O @ Gastrocnemius Recession

Distal Femoral Derotation

Tibial Derotation Osteotomy CMHNT O ) @  5plit Posterior Tibialis Transfer

Distal Femoral Extension

s ) @ © @  Posterior Tibialis Lengthening

CMHT O O @ 5plit Anterior Tibialis Transfer

@  Patellar Tendon Advancement

Tibial Tubercle Advancement CMKNT O © © @  Other Surgeries

Hindfoot Arthrodesis
Mid,/Forefoot Arthrodesis
Calcaneal Osteotomy
Mid/Forefoot Osteotomy
Hip Adductor Lengthening

Psoas Lengthening

CMNT

CMNT Non-5urgical Interventions

CMNT

CMNT

CMNT

CMNT

CMNT

CMNT

CMNT

CMNT @ © @  Botox (Locations in CMMNT)
CMNT & @ @ @  Phenol (Locations in CMNT)

CMNT O @ © @  Orthotics (Design in CMNT)

CMNT

CMNT
CMNT

e O @ @ @  Therapy (as primary intervention)




Materials/Methods

*/ gait interpreters

* orthopaedic surgeons
trained and experienced in
the interpretation of 3DGA

e average 20 years of 3DGA
Interpretation experience
(range: 8-32 years)
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DEVELOPMENTAL MEDICINE & CHILD NEUROLOGY ORIGINAL ARTICLE

Interobserver reliability in the interpretation of three-dimensional
gait analysis in children with gait disorders

DMCN 2018

KEMBLE K WANG'2 @) | JEAN L STOUT' | ANDREW J RIES' (i) | TOM F NOVACHECK"?

Results (Problem Identification)

2625 responses (15 patients, 7 interpreters, 25 problems)



% Agreement

100

% Agreement -- Problem ldentification

(mean with range)

B C D
Interpreters

* Average percent
agreement is high
(> 84%).

* No one interpreter
was significantly
different from
another.
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Results (% agreement)

* Bony problems -- 83%
 Soft tissue problems -- 82%

* Highest consistency?
e Sagittal plane hip and knee problems

* Lower consistency is seen in areas with poor objective measures
e dystonia
* balance
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Results (chance-corrected Fleiss’ Kappa)

patella alta Kappa 0.88
knee flexion contractures 0.82
(excellent agreement)



Results: Physical Therapists

Agreement with Majority

100%

90% - _I_ ‘
80% - a—
70% -

60% -

50% -
40%

I ! I
1 2 3 4

Average Percent Agreement: 84% (range 63-94%)
Percent Agreement Bony: Soft Tissue 82%:88%



<7 Gillette Children’s

Specialty Healthcare

Results (Treatment Recommendations)

2310 responses (15 patients, 7 interpreters, 22 problems)



Results

* The mean number of procedures recommended per patient was

5.5 4+ 4.3 (range: 0-20)



% Agreement

100

% Agreement -- Treatment Recommendations
(mean with range)

* Average percentage
agreement is high
(>90%).

* No one interpreter was
significantly different
from another.

Interpreters



Results (chance-corrected Fleiss’ Kappa)

Four highest rated items:, FDO, average Kappa greater than 0.60
DFEO, ITB pump insertion, and (substantial agreement)
tibialis posterior lengthening



Intraclass Correlation Coefficient

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

concerns
Candidacy

Regarding

for Surgery

Select on a 10-point visual analog
scale (VAS) the magnitude of
concern you have regarding each
of the these factors for the
patient’s candidacy for surgery
and therefore outcome from
intervention

1 -- little concern

10 -- significant concern
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Conclusions/Discussion

Intra-institutional Problem Identification and Treatment Recommendation
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Conclusions/Discussion

Group of experienced physician interpreters of gait data

PLUS

Remove regional variations in management philosophies

moderate to substantial agreement for many problems and common treatments

(similar for bony and soft tissue problems)
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Conclusions/Significance:
Problem Identification

Good agreement can be achieved for both problem identification
and treatment recommendations
e important for consistent care

 essential to establishing reliability of gait analysis as a tool for clinical
decision-making

* Lower consistency areas can be targeted to develop better

* Objective measures
* Data presentation

* These tools and this method could be used across institutions.



Cases

Case 1: Problem Identification

Case 2: Problem Identification+ Treatment Decisions



Case 1 — Problem Identification

Pre SDR 2014 Post SDR 2015



Q3 2020
Case 1:

Age: 13+3
Return to Gillette referral (last seen 2015)
GMFCS: I
FAQ: 9
Birth History: 27 week gestation; 1lb 60z. No
ventilation
Prev Surgery:
2014 Selective Dorsal Rhizotomy (SDR)
2015 SEMLS:
B FDO, R TDO (external),
L Anterior Femoral 8-plates, Botulinum Toxin
B hamstrings & gastrocnemius
2017 Hardware removal
(B femur, R Tibia)

Parent Concerns: crouch, drags L foot/toes,
endurance, spasticity




Case 1: Problem Identification

Bony
Gait

Soft Tissue
Gait

Femoral Malalignment
Tibia Malalignment

Leg Length Discrepancy
(shorter)

Patella Alta

Genu Valgum

Hip Flexion Contracture
Crouch

Knee Flexion
Contracture

Hamstring Tightness

Delayed/Diminished
Swing Knee Flexion

Excessive Second
Rocker

None

O
O

Right

Left

Left

o O O O O

Bilateral

O
O

O

O
O

Bilateral

O

o O O O O

Unknown

O

Unknown

O

o O O O O

Case 1 Problems



https://forms.office.com/Pages/ResponsePage.aspx?id=Gtl8oeCDRkecUSFgA-FktkR4laFyt1FAs6zUnPWODdlUODREODhYNlQ1SjRESUVMVzE0NDAwNThTNy4u
https://forms.office.com/Pages/ResponsePage.aspx?id=Gtl8oeCDRkecUSFgA-FktkR4laFyt1FAs6zUnPWODdlUODREODhYNlQ1SjRESUVMVzE0NDAwNThTNy4u
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HIP
Flexion
Extension
Thomas Test
Knee 0
Knee 90
Abduction

Hips Extended

Hips Flexed
Adduction
Ober Test

KNEE
Extension
Flexion
Prone
Supine
Popliteal Angle
Unilateral
Bilateral
HS Shift

ANKLE
Dorsiflexion
Knee 90
Knee 0
Confusion Test
Plantarflexion

Motion Selectivity,Strength
L R L R
118 110 2,5/5 2, 5/5
10 -6
1, 4+/5 1, 4/5
1, 4/5 2, 5/5
21 25 1, 2+/5 1,2+/5
47 53
2, 5/5 2, 5/5
18 7 2,5/5 2,5/5
140 130 1, 4+/5 1, 5/5
150 143
58 58
58 49
0 9
0 10
50 48 1,2+/5  2,2+/5
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Case 1: Results Problem Identification



Problem List Agreement with Consensus of Peers

100%
80%
60%
Novacheck 40%
20%
0%
Problem List Agreement with Consensus of Peers

100%
80%
Georgiadis 0%
40%
20%

0% T T T T T T 1

Your Response Int #1 Int #2 Int #3 Int #£4 Int #5
Problem List Agreement with Consensus of Peers
100%
80%
60%
Sto ut 40%
20%
0% ; . .

Your Response Int #1 Int #2 Int #3

Problem List Agreement with Consensus of Peers

100%

80%
Walt 60%
40%
20%
0% T T T ]

Your Response Int #1 Int #2 Int #3




Case 1: Gillette Results — Problem Identification

Level of | Consensus Peer Responses
Agreement | of Peers | Your Response You Int #1 Int #2 Int #3 Int #4 Int #5 Int #6 Int #7

N |Femoral Malalignment ) 4/8 N B ¢ ’ B N U N B B N N
G |Femoral Malalignment O 4/8 N U ¢ U N B B B N
S |Femoral Malalignment © 4/4 N N ¢ N N N N

W |Femoral Malalignment ® 4/4 N N ¢ N N N N

N |Tibial Malalignment O 48 R L ? L R u R R R N N
G [Tibial Malalignment O 4/8 R U 3% U R R R N N L R
S |Tibial Malalignment © 3/4 N N ¢ N N N R

W  |Tibial Malalignment ® 3/4 N N N R N N

N |Leg Length Discrepancy (shorter) () 5/8 L L % ? L N U L L N L
G |Leg Length Discrepancy (shorter) |()  5/8 L Uu % U L L N L N
S |Leg Length Discrepancy (shorter) (@  4/4 L L % L L L L

W |Leg Length Discrepancy (shorter) |@  4/4 L L % L L L L

N |[Patella Alta ® 35 B B % B B B B B B B
G |Patella Alta © 88 B B % B B B B B B B B
S |Patella Alta © 4/4 B B ¥ B B B B
W |patella Alta ® 44 B B Y% B B B B

N |Other Problems (genuvalgum) |@  3/8 B B v B B U N N L B
G |Other Problems (genu valgum) |@  3/8 B B % B N N L N B B B
S [Other Problems (knee valgus) ® 3/4 N B ¢ ( B N N N

W  [Other Problems ® 34 N N o N N B N




Case 1: Gillette Results — Problem Identification

Swez sSwvwe 2

Suvwe 2

S22 SVOZ2 Sz

Level of Consensus Peer Responses
Agreement | of Peers | Your Response You Int #1 Int #2 Int #3 Int #4 Int #5 Int #6 Int #7

Hip Flexion Contracture © 838 L L ¥ L L L L L L

Hip Flexion Contracture © 88 L L % L L L L L L

Hip Flexion Contracture © 4/4 L L 9% L L L L

Hip Flexion Contracture © 4/4 L L % L L L L
Crouch © 8/ B B ¢ B B B B B B B B
Crouch @ 88 B B ik B B B B B B B B
Crouch © 44 B B B B B B
Crouch © 44 B B ¢ B B B B
Knee Flexion Contracture ® s8/8 B B B B B B B B B B
Knee Flexion Contracture @ 8/8 B B % B B B B B B B B
Knee Flexion Contracture O 4/4 B B ¢ B B B B
Knee Flexion Contracture O 4/4 B B ¢ B B B B
Hamstring Tightness/Contracture  |@  7/8 B B % B B B B B B B
Hamstring Tightness/Contracture  |@  7/8 B B ¢ B B L B B B B
Hamstring Tightness/Contracture  |@  4/4 B B ¢ B B B B
Hamstring Tightness/Contracture ) 4/4 B B ¢ B B B B
Delayed/diminished Sw Knee Flex |@  8/8 N N ¢ N N N N N N N N
Delayed/diminished Sw Knee Flex |@  8/8 N N ¢ N N N N N N N N
Delayed/diminished Sw Knee Flex |@  4/4 N N ¢ N N N N
Delayed/diminished Sw Knee Flex |@  4/4 N N ¢ N N N N
Excessive Second Rocker DR _dL R R N R N R R N N
Excessive Second Rocker O 4/8 R R R N R R N N R N
Excessive Second Rocker O 4/4 R R % R R R R
Excessive Second Rocker @ 4/4 R R ¢ R R R R




Case 1: Intra-Interpreter Consistency & Treatment Performed

15t Interpretation
9/10/2019:

2nd Interpretation

4/19/2021:

Treatment Perfo
2/18/2020:

Based on the motion analysis, the evident deformities included bilateral knee tlexion contractures with 1.
bilateral patella alta. She does have bilateral hamstring shortness, which would potentially be addressed 2.
by distal femoral extension osteotomies. She likely also has some amount of bilateral genu valgum. 3.
The Gait Lab would appear to show a right internal tibial torsion, but this was not corroborated with 4.
today's evaluation. She does also have a left adductor contracture. 5

1. Bil Femoral Malalignment
2. L Short Leg Length Discrep
3. Bil Patella Alta

4. Bil Genu Valgum

5. LHFC

6. Bil Crouch

7. Bil KFC

8. Bil Short Hamstrings

rmed

1. B DFEO + B Tib Tubercle Advance ( R shortening; L derotation)
2. B Intraoperative Assessment of Genu Valgum (no proced performed)

Bil KFC

Bil PA

Bil Hamstrings
Bil Genu Valgum
L Adductor




Questions?



Q1 2021
Case 2: Problem Identification+ Treatment Decisions

Age: 8+7
Outside Referral
GMFCS: Il
FAQ: 6
Birth History: 32 week gestation;
3lb 90z; no ventilation
Prev Surgery: Botulinum Toxin
3 episodes: 2014, 2015, 2019
adductors, hamstrings, gastrocnemius
Parent Concerns:
being able to balance & walk better by
herself
Previous Treatment Opinions (all 2019)
1. B FDOs; B med hamstrings; B rectus
femoris transfer; B gastrocnemis
lengthenings
2. above + B adductors+ B arthrograms
3. No surgery until age 10
All recommended Gait Analysis




Case 2: Problem Identification

Bony
Gait

Soft Tissue
Spasticity
Gait

Hip Subluxation

Pelvic Malrotation

Femoral Malalignment

Tibial Malalignment

Foot Deformity

Multilevel Spasticity
Hip Flexion Contracture

Insufficient Hip
Extension

Hamstring Tightness
Delayed Diminished
Peak Swing Phase Knee

Maotion

Gastrocnemius
Tightness/Spasticity

Bilateral

Bilateral

Unknown

Unknown

Case 2 Problems



https://forms.office.com/Pages/ResponsePage.aspx?id=Gtl8oeCDRkecUSFgA-FktkR4laFyt1FAs6zUnPWODdlUMFFVTUo2VUpNOEZGTjdWVTE3UFg4WUtFRC4u

Case 2: Problem Identification + Treatment Decisions

Motion

HIP L R
Internal Rotation 80 65
External Rotation 14 39
Anteversion 58 20
TIBIA
TF Angle 12 -5
BM axis 9 7
2nd Toe Test 20 10
FOOT WEIGHTBEARING
Hindfoot Position VAL/MIL VAL/MIL
Midfoot Position PLA PLA
Forefoot Position 1 TYP TYP
Forefoot Position 2 ABD/MIL TYP

EQS  Torsions (4)  Right  Left

Femoral torsion 19° 32
Tibial torsion 29° 19°
Femorotibial ratation -3 -B°
26° 13°
Tibial torsion normal value:30-35°

eeeeeeeeeeeee



Case 2: Problem Identification Motion

_ L R SPASTICITY (Ashworth Scale)
Tr|:|nk Rotation - FIP Hip le.-Exl - "“F'“""-"F' F;Hi.': HIp Hip Flexors 1 1
30 —ll | | N M & N . Adductors 1 1
_ SRS, 1 Flexion 120 120 : 3 3
= B ’ Extensi Hamstrings
5T 30 : ension Rectus Femoris 2 2
3y g 15 \\, Thomas Test 0 0 Plantarflexors 1 1
. _ _ <1 Knee 0 Posterior Tibialis 1 1
W .15f d g - Knee 90 Ankle Clonus - -
Abduction o Pt oo
. eft Rectus Femoris Right Rectus Femoris
Pelvic Rotation Knes Fho'Ext - Improwved FMC H!ps Extended 32 33
Il — ] Hips Flexed 70 70
- ) Adduction
= :_,.-ﬁﬂ-\.\ IDbEF TES-t _ _ Left Vastus Lateralis Right Vastus Lateralis
g : 11,\-‘_ Internal Rotation 80 65
] N External Rotation 14 39
(i . - R
ﬂr‘ltE'h"ErSIEH 58 ED Left Medial Hamstrings Right Medial Hamstrings
Hip Rotation - Improved FMC _I |Anl:la Dﬂlfl‘i'i'pl“““f HNEE ) 0 -
7 A ¥fension - [ T
30 M ‘; _ 30 . FIE‘KI-E"'I Left Anterior Tibialis Right Anterior Tibialis
=15 J 515m y Prone 155 155 M%M
g T A ;
S, | =0 \ - Syplne 155 155 L B e
- E g PDphtE,al Angle Left Gastroc-Soleus Right Gastroc-Soleus
Wo1st 1~ 18 . ﬁ /. Unilateral 60 60
: - - ' '_;'r; — Bilateral 50 50
Knee Rotation - Improved FMC Knes Varvalg- improved FMC HS Shift 10 10
] 1 M Extensor Lag 10 10
Patella Alta No No Right Speed Maiched Length Left Speed Matched Length
- ANKLE
- . 1 Dorsiflexion -
o e
& - Knee 90 5 5 \\f‘—f\\z /
Knee 0 0 0 ‘
Confusion Test + +

= = s 1o Plantarflexion 55 60




Case 2: Problem Identification

HIP

Flexion

Extension
Thomas Test
Knee 0
Knee 90

Abduction
Hips Extended
Hips Flexed

Adduction

KMEE
Extension
Flexion

Prone
Supine

ANKLE
Dorsiflexion
Knee 90
Knee 0
Confusion Test
Plantarflexion
Anterior Tibialis

Selectivity,Strength
L R

0, 4/5 0, 4/5

0, 1/5 0, 2/5
0, 1/5 0, 2-/5

0, 3-/5 0, 3-/5

0, 3/5 0, 3-/5

0 3-/5 0, 3-/5

0, 2/5 0, 3-/5

Motion

L R
120 120

0 0
32 33
70 70
0 -5
155 155
155 155

5 5

0 0

+ +
55 60

0, 1/5 0, 1/5

0, 1/5 0, 1/5

1.1

0.9
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0.9
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Case 2: Results Problem Identification



Case 2: Gillette Results — Problem Identification

100%

Georgiadis

Novacheck 0%

100%
80%
Stout o0
40%
20%

0%

Problem List Agreement with Consensus of Peers

Your Response Int #1 Int #3 Int #4 Int #5 Int #6 Int #7 Int £8 Int #9
Problem List Agreement with Consensus of Peers
Int 7 Int £8 Int £9

Your Response It #1 Imt #2 Int #3

Problem List Agreement with Consensus of Peers

Problem List Agreement with Consensus of Peers

100%

80%

Walt
40%

20%

0%

Your Response Int #1 Int #2 Int #3 Int #4



Case 2: Gillette Results — Problem Identification

Level of | Consensus Peer Responses
Agreement | of Peers Your Response You Int #1 Int #2 Int #3 Int #4 Int #5 Int #6 Int #7 Int #8 Int #9

@G |Hip Subluxation/Dysplasia |[@  9/10 L L % L L L L L N L

N [Hip Subluxation/Dysplasia  |@  9/10 L N ¢ N L L L L L L

S [Hip Subluxation/Dysplasia 3/5 B L =3¢ L B B L B

W |Hip Subluxation/Dysplasia |0 3/5 B L 3% L B L B B

G |Pelvic Malrotation @ 10/10 B B % B B B B B B B B B B
N [Pelvic Malrotation @ 10/10 B B B B B B B B B B B B
S |Pelvic Malrotation @ 5/ B B ¥ B B B B B

W |Pelvic Malrotation @ 5/ B B ¥ B B B B B

@G |Femoral Malalignment @ s8/10 L L 9% ?L L L L L B L B
N |Femoral Malalignment @ s8/10 L B ¢ B L L L B L L L
S |Femoral Malalignment @ 4/5 L L % B L L L

W |Femoral Malalignment @ 45 L L Y% L L B L

G |Tibial Malalignment @® 8/10 B B ¢ B R B N B B B B

N |Tibial Malalignment @® 8/10 B B ¢ B B B B B R B N

S |Tibial Malalignment @ 45 B B ¢ B B B B N

W |[Tibial Malalignment @ 45 B B ¢ B N B B B

G |Hindfoot Deformity O 5/10 N N ¢ N N B B N N N B B B
N [Hindfoot Deformity ©  5/10 N N % N N B B B N N B B N
S [Hindfoot Deformity O 3/5 B B ¢ B N B B N

\W |Hindfoot Deformity ) 3/5 B B ¢ B N B N B




Case 2: Gillette Results — Problem Identification

SVZ260 sSwze sSwuzoe Svzo

Svwzo svwzo

Multilevel Spasticity @ 910 N N ¢ N N N B N

Multilevel Spasticity @ 9710 N N ¢ N N N N N

Multilevel Spasticity @ 5/5 N N ¢ N N N N N

Multilevel Spasticity @ 5/5 N N ¢ N N N N N

Hip Flexion Contracture @ 10/10 N N ¢ N N N N N

Hip Flexion Contracture @ 10/10 N N 5% N N N N N

Hip Flexion Contracture @ 5/5 N N 5% N N N N N

Hip Flexion Contracture @ 5/5 N N ¢ N N N N N

Insufficient Hip Extension |0 5/10 B B ¢ B B B L L

Insufficient Hip Extension () 5/10 B B ¥ B L L B L

Insufficient Hip Extension | 3/5 B B ¢ ( B N B L B

Insufficient Hip Extension | 3/5 B L 5% L B B N B

Hamstring Tightness/Contracture |@  8/10 N N ¢ N N N B N N N
Hamstring Tightness/Contracture |@  8/10 N N ¢ N N B N N N N
Hamstring Tightness/Contracture |@  5/5 N N N N N N N

Hamstring Tightness/Contracture |@  5/5 N N N N N N N

Delayed/diminished Sw Knee Flex @ s8/10 B N M B B B B B B
Delayed/diminished Sw Knee Flex |@  8/10 B B ¥ B B B B N N B
Delayed/diminished Sw Knee Flex |@  5/5 B B ¢ B B B B B

Delayed/diminished Sw Knee Flex |@  5/5 B B ¥ B B B B B

Gastrocnemius Tightness/Spasticity |@  9/10 B B ¢ B B B B B B B
Gastrocnemius Tightness/Spasticity |@  9/10 B B ¢ B B B B N B B
Gastrocnemius Tightness/Spasticity | @ 5/5 B B ¢ B B B B B

Gastrocnemius Tightness/Spasticity |@  5/5 B B ¢ B B B B B




Questions?



Case 2: Treatment .

Bony

Soft Tissue
Spasticity

Acetabular/Pelvic
Osteatomy

Femoral Derotation
Ostectomy

Tibial Derotation
Osteoctomy

Calcaneal Ostectomy

MWid,/Forefoot
Ostectomy

Lelective Dorsal
Rhizotomy

Psoas Lengthening

Hamstring Lengthening

Rectus Femaris Transfer

Gastrocnemius
Feceszion

Gastrocnemius+ Soleus
Lengthening

Botox

Therapy (Mo Surgica
Intervention)

Right

Silatera

Case 2 - Treatment



https://forms.office.com/Pages/ResponsePage.aspx?id=Gtl8oeCDRkecUSFgA-FktkR4laFyt1FAs6zUnPWODdlURTFWS1dYQjFVNlk4WFVYMjZFWjlYUFhBTS4u

Case 2: Results Treatment



Case 2: Gillette Results — Treatment Recommendations

20 20 20 20

20

Level of Consensus Peer Responses
Agreement | of Peers Your Response You Int #1 Int #2 Int #3 Int #4 Int #5 Int #6 Int #7 Int #8 Int #9

Selective Dorsal Rhizotomy |[@  10/10 N N % N N N N N N N N N N
Selective Dorsal Rhizotomy [@  10/10 N N <% N N N N N N N N N N
Acetabular/Pelvis Osteotomy@  8/10 N N <% N N N N N N N L N L
Acetabular/Pelvis Osteotomyl@  8/10 N N <% N N L N L N N N N N
Proximal Femoral Derotation|@  8/10 L L % L B L L L L L L L B
Proximal Femoral Derotation|@  8/10 L L % L L L L B L B L L L
Tibial Derotation Osteotomy (@  8/10 e R N B B

Tibial Derotation Osteotomy [@  8/10 e B B R N

Calcaneal Osteotomy i) 6/10 N <% ‘\l N N B N B
Calcaneal Osteotomy i) 6/10 B % B N B N N N
Mid/Forefoot Osteotomy  |()  5/10 N N <% N N B N N N B B
Mid/Forefoot Osteotomy  |)  5/10 N N <% N N B N N N




Case 2: Gillette Results — Treatment Recommendations

20 260 260 260 20

260 20O

Level of Consensus Peer Responses
Agreement | of Peers Your Response You Int #1 Int #2 Int #3 Int #4 Int #5 Int #6 Int #7 Int #8 Int #9
Psoas Lengthening @ 10/10 N N 5% N N N N N N N N N N
Psoas Lengthening @ 10/10 N N s N N N N N N N N N N
Hamstring Lengthening @ 8/10 N N 5% N N B N N B N N N N
Hamstring Lengthening @ 8/10 N B ¥ B N N N N N N B N N
Rectus Femoris Transfer @ 8/10 N N 5% N N N B N B N N N N
Rectus Femoris Transfer @ 8/10 N B % B N N N N N N N B N
Gastrocsoleus Lengthening (@  9/10 N N 5% N N N N N N N N N B
Gastrocsoleus Lengthening |@  9/10 N N 3% N N N N B N N N N N
Gastrocnemius Recession () 5/10 N 5% N N B B B N L N
Gastrocnemius Recession | ) 5/10 B % B N L N N N B B
Botox (Locations in CMNT) |7} 6/10 N N <% N N N B N N B B N B
Botox (Locations in CMNT) | 6/10 N N 5% N B B N B N N N B N
Therapy (as primary intervent@  9/10 N N 5% N N N N N N N N B N
Therapy (as primary intervent@  9/10 N N 5% N N N B N N N N N N




Case 2: Intra-interpreter Consistency & Treatment Performed

15t Interpretation She has left greater than right hip dysplasia, so this would be an independent indicator for bilateral femoral slight varus derotational
P osteotomies in the intertrochanteric regions. Part of her internal foot progression in the left side is also due to internal tibial torsion, and
3/ 5/ 2020: this could be corrected with a supramalleolar osteotomy. On the right side, there is less tibial torsion, so this will be point of

discussion.
1. Bil FDO
2. LTDOxRTDO

Treatment Performed 1. Left FDO

10/5/2020: 2. Bilateral TDO
2nd Interpretation 1. Left FDO
4/6/2021: 2. Bilateral TDO

£E0 | SUPINE

L

ZUPINE




Questions?

andrewgeorgiadis@gillettechildrens.com
tnovacheck@gillettechildrens.com
jstout@gillettechildrens.com
kwalt@gillettechildrens.com

Thank You

@i]lette Children's

Specialty Healthcare

Helping kids who have disabilities discover what they CAN do.

120 YEARS OF CAN ——



mailto:andrewgeorgiadis@gillettechildrens.com
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