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Case Presentation

A 56 y/o female with L1 hemivertebrae with myelopathy s/p

operation with paraparesis
A. Hemivertebrae
a. A type of vertebral anomaly and results from a lack of formation of one half of a vertebral body.
b. Epidemiology: 0.33 per 1000 live birth
c. Association: scoliosis(55%), vertebral defects(29%), ventricular/atrial septal defect(15%)
B. Differentiation methods of myelopathy and radiculopathy
a. Myelopathy: upper motoneuron (UMN) lesion / spasticity and hyperreflexia / sphincter disturbance /
gait disturbance
b. Radiculopathy: lower motoneuron (LMN) lesion / flaccid and hypotone / more pain and ROM

limitation
Client Management Model
A. Basic data
Age: 56y/o Gender: female Dx: L1 hemivertebrae with myelopathy s/p operation with paraparesis
Premorbid status: Independent ADL Home environment: 3F, with elevators
Chief complaints: H I M JFIRE » T EHEE  Patient/family expectation: 7] LLERE
Date of onset: 2012 Date of PT start: 2017/1/4
B. Examination : (2017/01/04)
Consciousness Clear ADL Barthel index=50/100
Cardiovascular and Stable Balance Sitting balance F/P
respiratory (S/D) Standing balance P/A
Musculoskeletal Pain | VAS=5m left inguinal area Muscle strength c5 c6 c7 8 T1
system Passive ROM WNL (R/L) 5/5 | 5/5 | 5/5 | 5/5 | 5/5
Shoulder subluxation None 12 13 L4 L5 S1
Psychological Good motivation and mood 3-/3- 3/3 3/3+ 3/3 a4/4
Sensory Vision | Intact | Hearing | Intact Endurance Sitting for 1 min; Walking for <2 meters
Cognition Non-test, but no ohvious abnormality Function Rolling |
was detected Supine€=>Sit Min A
Facial palsy None Sit€<=>Stand Min A+walker
Neurological level ASIA: D-incomplete Chairé—>Bed Mod A
Muscle tone BUE/BLE: Normal/Hypotone: Ambulation Min A with walker
Coordination NA Up & down stairs NA
Sensation Intact Impaired | Absent Other ISNCSCI motor score: 82/100
(R/L) Light | C2-11, -/- 12, 51/ ISNCSCI LEMS 32/50
touch L3-15, - SCI-FAl: 16/39
S2-3/ SCIM-III: 59/100
C2-53
Pin | €253/ /- -/-
(no test: 54-55) prick | €2-53

C. Evaluation

Health ——
L1 hemivertebrae with myelopathy s/p Facilitator
operation with paraparesis, ASIA D — — — g
T Barrier
4 ; 1 _
Body function & Structure Activities & Participation
b260 Insufficient standing balance d450 Insufficient walking performance
b280 Pain over left inguinal area d465 Inappropriate using skills of the
b299 Impaired sensation device
b730 Insufficient muscle strength of BLE
b740 Insufficient muscle endurance of BLE I 4
t 7 |
s = 3
| Environmental factors == = = / Personal factors
| e1201 Inappropriate assistance device _|/ Il s6 yv/o
| 1501 Home at 3F with elevator | § l|Good cooperation/compliance
| lGood motivation
Ul Tmpulsive characteristics 1
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D. Diagnosis
1. ICD 10-G95.20 Spinal cord compression
2. APTA preferred practice pattern 5D: Impairment associated with non-progressive CNS disorder

3. Functional diagnosis:

a. Impairment level: (1) BLE muscle weakness; (2) BLE sensation impairment

b. Functional level:

(2) Abnormal gait pattern;

(3) Insufficient ADL
E. Prognasis : Goal (2 weeks)
1. Impairment level: (1) BLE muscle improve half grade

2. Functional level:

(1) Insufficient static/dynamic sitting and static/dynamic standing balance;

(1) Static/dynamic standing balance: from P/A to F/P

(2) Ambulation: walking with walker under S for above 10 meters
(3) Endurance: (a) sitting upright without assistance above 2 minutes; (b) standing
without assistance above 2 minutes

. Intervention
B Evidence based practice:

» Jones ML, Evans N, Tefertiller C, Backus D, Sweatman M, Tansey K, Morrison S. Activity-based
therapy for recovery of walking in individuals with chronic spinal cord injury: results from a
randomized clinical trial. Arch Phys Med Rehabil 2014;95:2239-46.

> Result: Activity-based therapy (ABT) exercise (3-hours/session, 3sessions/week, 24-weeks) for
chronic SCI (ASIA: C-D) including endurance, resistance, and locomotor training improve
neurological function and walking ability.

B Developmental sequencing for 6 minutes; Resistance training for 9 minutes; Locomotor training for
12 minutes. (40 mins/day, 5 days/week, 2 weeks)
G. Outcome : (2017/01/23)

2017/1/4 2017/1/23
Muscle strength R/L c5 c6 c7 C8 T1 c5 C6 c7 8 T1
5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
L2 L3 L4 L5 S1 L2 L3 L4 LS S1
3-/3- 3/3 3/3+ 3/3 4/4 4/3+ | 3+/3+ | 4/4 4/4 4/4
Balance S/D Sitting Standing Sitting Standing
/P P/A N/G G/F
Endurance Sitting for 1 minute; Walking for < 2 meters Walking with walker for 50 meters
ADL Barthel index 50/100 75/100
Function Rolling | I
Supine<=>Sit Min A I
Sit¢=>Stand Min A+walker Close guard+walker
Chairé&=Bed Mod A S
Ambulation Min A with walker S+walker
Up & down stairs NA NA
Other ISNCSCI ISNCSCI motor score: 82/100 ISNCSCI motor score: 87/100
ISNCSCI LEMS: 32/50 ISNCSCI LEMS: 37/50
SCI-FAI SCI-FAI: 16/39 SCI-FAI: 26/39
SCIM-ITI SCIM-III: 59/100 SCIM-III: 75/100
TUG (1/16) TUG: 40.84 s TUG: 38.2 s
10MWT (1/16) 10MWT: 63.22 s (Speed: 0.16 m/s) 10MWT: 43.2 s (Speed: 0.23 m/s)

Reference

1.

Goldstein I, Makhoul IR, Weissman A, Drugan A. Hemivertebra: prenatal diagnosis, incidence and characteristics. Fetal

Diagn Ther 2005;20:121-6.

Basude S, McDermott L, Newell S, Wreyford B, Denbow M, Hutchinson J, et al. Fetal hemivertebra: associations and
perinatal outcome. Ultrasound Obstet Gynecol 2015;45:434-8.
Tracy JA, Bartleson JD. Cervical spondylotic myelopathy. Neurologist 2010;16:176-87.

Cook CE, Hegedus E, Pietrobon R, Goode A. A pragmatic neurological screen for patients with suspected cord compressive
myelopathy. Phys Ther 2007;87:1233-42.

Jones ML, Evans N, Tefertiller C, Backus D, Sweatman M, Tansey K, et al. Activity-based therapy for recovery of walking in
individuals with chronic spinal cord injury: results from a randomized clinical trial. Arch Phys Med Rehabil 2014;95:2239-46.
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. o . ) . w&EF4 000
2 %8 : Manual therapy in joint and nerve structures combined with exercise in ol )
the treatment of recurrent ankle sprains: A randomized, controlled # B2 © 000 7
trial (& 5F B 6 R4 48 0 Bk 2 4k F 6% S AR HN A A MRM G | T B - 2017/03/02

A5 2 20 AR B R AR
Y # : Plaza-Manzano G, Vergara-Vila M, Val-Otero S, Rivera-Prieto C, Pecos-Martin D, Gallego-lzquierdo T,
et al.
# A © Departamento de Medicina Fisica y Rehabilitacion, Facultad de Medicina, Universidad Complutense
de Madrid, Instituto de Investigacion Sanitaria del Hospital Clinico San Carlos, Spain.
4 & * Man Ther 2016;26:141-9
HE:
[B et i SUBK Lo AR B B SR BONU) 1 S A 1) 90 A ) 6 R A 48 4k F S0 41 9 25 ML SR B 66
ey 2 A o 56 A Bl ES B EA AR TESR M &4 6 000% E R BLE B A | (AR RR
TEALA DR T B || (R R AT B DR A B AL F 0698 ) o B B BB R R eyt v B ehih e b
BN AR B~ AR REERM S ARARE ~ BB KA - M &GS - RMGEBEFRE
EANT 0N A8 R AT GRS o [R]85 B AT~ AT —
R > BaanE - BREDEMERM SR E ~ AR BA WAL ~ R G FBIALA ~ R §HEEHE A
ERBE AN £ R (p<0.05) » AR EGH A S EFaIbiE > Wi I e T ke | L5465
BRERHH— AR G HIF B QBE O E N £ R (p<0.05) - [N A R EH Y IR EH AR
PEBR B e 2 0 B AR A AR B R S D SRAOF Bl B R AP L Bk sk F IR AR B B R R AL
R TR R KA ERAB M2 AR - MHARE - REHEH AR -

Table 3

Outcome data for pain, instability and pressure pain threshold.

Baseline Post-intervention  1-mon follow-up

Pain intensity (0-10)

Experimental | group® 50+£17 40+20 30+ 18
Experimental Il group® 52+20 20+08 08 + 1.1
Within-group change score from baseline”

Experimental | group? -10(-1.6,-08)4 -2.0(-29,-1.7)¢
Experimental Il group” -32(-3.8,-26) -4.4(-50,-3.5)
Between-group difference in change score* 20(1.32.7)° 22(1.02.8)
CAITS (0-30)

Experimental | group® 154+ 39 197 +44 21.3+49
Experimental I group” 164 +4.9 266+ 3.2 29.0+0.7
Within-group change score from baseline”

Experimental | group® 43(2.75.9) 5.9(4.1,7.7)°
Experimental Il group” 102 (8.6,11.8)¢ 12.6 (10.7,14.5)°
Between-group difference in change score* 69(1,4,-33)¢ 7.6 (5.7,9.6)°

VAS = Visual Analogical Scale, CAITS = Cumberland Ankle Instability Toll Score, ATL = Anterior Talofibular Ligament, CFL = Calcaneofibular Ligament.
* Values are mean + SD.
® Compared to pretreatment.
€ Values are mean (95% confidence interval).
4 Statistically significant differences (P < 0.01).
€ Statistically significant differences (P < 0.05).

Table 4 Active range of motion flexion (degrees) 1
X 2 Experimental | group” 275439 322 +50 36.2 +52
Outcome data for muscle strength and active range of motion. Experimental Il group® 292 + 3.8 421153 462 + 35
Baseline Postintervention  1-mon follow-up ~ Within-group change score from baseline”
- Experimental | group® 4.7(2.6,6.9) 8.7 (64,11.1)¢
:(upsecii; :::gltgr::::on (':;:vgoinz . T Experimental 1l group” 129(10.6,152) 17.0(17.9,19.1)
% " ; S E . - Between-group difference in 9.9(7.1.12.7)¢ 10.0 (7.6.12.4)"
Experimental Il group® 1802 +46 2134+53 2284+ 1.7 changeg::or:
Within-group change score from baseline” Active range of motion extension (degrees)
Experimental | group® 105 (8.5.14.5)° 28.0(258302)"  Experimental group® 129+18 15133 169 + 44
Experimental Il group® 33.2(31.6348)"  48.2(463.498)  Experimental Il group® 137 +5.1 246+ 4.0 27.1 + 30
Between-group _differem:e in 21.1(18.9.23.4)" 18.6 (17.0, 20.1)" Within-group change score from baseline”
change score’ Experimental | group® 22(09,3.3) 4.0(23,5.6)"
:{lusde strer:glth extensiO:!B(;i:wt;:) s e Experimental Il group” 109 (8.5, 13.1)° 134 (111, 15.5)
Experimental | group® 4 + 3. 1+ 4. .6 + 3. Between-group difference in 9.5 (7.511.4)¢ 10.2(8.1,12.2)¢
Experimental Il group® 1337 +4.1 1599 + 53 167.4 + 5.0 change score’
Within-group change score from baseline” = -
Experimental | group’ 116100132).  162(140,183) | Yaluesare mean £5D.
Experimental Il group® 262(25.0,27.1)¢ 337(322,351) :/""“"‘“‘d to preticatme l‘:id —
Between-group difference in 148 (123,175  17.8(15.4,202)¢ alties;ane mean (3% conlidencelthterval).

change score* 9 Statistically significant differences (P < 0.01).
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Wéke ~ PR K2R

AAROM |active assist range of motion
ABG arterial blood cas

ACA anterior cercbral artery

Acom anterior communicating artery
AD Alzheimer's discase

ADL activities of daily living

AICA anterior Inferior cerebellar artery
AMB ambulation

AROM |active range of motion

AVM arteriovenous malformarion

BA basilar artery

BADL basic activity of daily living
CAD coronary arterial disease
CADL  |communicative abilities of daily living
CBF cercbral blood flow

CCRT concurrent chemo-radiotherapy
CHD congenital heart disease

CHF congestive heart failure

CID Creutzfeldt-Jakob Disease
CPA cerebellopontine angle

CSF cerebro spinal fluid

C/T chemotherapy

CVD cerebrovascular diseases

DBS deep brain stimulation

DMD duchenne muscular dystrophy
DNR do not resuscitate

DVT deep vein thrombosis

ES electrical stimulation

ESRD end stage renal disease

ETGA general anesthesia with endotracheal tube
EVD extraventricular drainace

FES functional electrical stimulation
FIM functional independence measure
FROM [functional range of motion
FTD frontotemporal dementia

FTSG full-thickness skin graft

F/U follow up

FWB full weight bearing

Fx fracture

H/D hemodialysis

HEENT [head-eves-ears-nose-throat
HEP home exercise prosram

HF heart failure
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H&N

head and neck

HSV

|
herpes simplex virus
HT:HTN [|hypertension
HZV herpes zoster virus
[TADL instrumental activity of daily living
ICH intracerebral hemorrhage
ICP Intracranial pressure
[1CP Increase Intracranial pressure
LMN lower motor neuron
LLP lumbar puncture
MCA middle cerebral artery
MDRAB |multidrug-resistant Acinetobacter baumannii 2% 5557 444 &1 [ T B2
MD medical doctor
MEP motor evoke potential
MMSE  |mini mental status examination
MND motor neuron disease
MPS myofascial pain syndrome
MRI magnetic resonance 1macing
MRSA methicillin- resistant staphylococcus aureus
SEFSFEEFEE (methicillini i85 S EWEEE
MRV magnetic resonance venography
NCV nerve conduction velocity
NDT neurodevelopmental treatment
NG tube |nasogastric tube
NMES neuromuscular electrical stimulation
NWB nonwelchtbearing
OA osteoarthrifis
OPD out-patient department
PAOD periperal arterial occlusive disease
PCA patient controlled anesthesia
Pcom posterior communicating artery
PDRAB |pandrug-resistant Acinetobacter baumannii 2= 048804 82 [C T SN2 HE
PD Parkinson's disease
PICA posterior inferior cerebellar artery
PNF proprioceptive neuromuscular facilitation
PRO pronation
PWB partial weight bearing
PWBS partial weight bearing suspension
QOL quality of life
RCT rotator cuff tear
RHD rheumatic heart disease
RIP reflex-inhibiting pattern
R/O rule out
RSD reflex sympathetic dystrophy
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Rx

treatment; therapy

SAH subarachnoid hemorrhage

SAS sleep apnea syndrome

SDH subdural hematoma(hemorrhage)

SOB shortness of breath

SSEP somato-sensory evoked potential

SIS signs and symptoms

STSG split thickness skin eraft

SX symptom

TIA transient 1schemic attack

UMN upper motor neuron

UTI urinary tract infection

VA vertebral artery

VBI vertebrobasilar insuffiency

V.F. visual field

VRE Vancomycin-resistant enterococci £fvancomycinE 2457 BBERE
A PROM: premature rupture of membranes 3E passive range of motion
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