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Overview

e Spasticity basics/primer
 Discuss the current treatments available

 Answer some specific questions regarding
children with spinal deformity and spasticity
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Definition
e Velocity dependent resistance to movement

e Altered skeletal muscle performance marked by:
— Paralysis
— Increased tendon reflex / hyperreflexia
— Hypertonia

e Other types of hypertonicity
— Dystonia
— Rigidity
— Athetosis-Dyskinesia
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Etiology

e Damage to the CNS - decreases the net
inhibition of peripheral nerves
— Cerebral palsy
— Multiple sclerosis
— Spinal cord injury
— Acquired brain injury
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When do we treat spasticity? (Tone
management)

e How severe is it?
 What are your goals?

— Functional
— Ease of care
— Positioning
— Pain

— Contractures/joint deformities
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State of the Art

 Therapy based:
— PT/OT: ROM, Electrical stimulation, FES
— Splinting/casting (static, dynamic)
— Oral medications
e Benzos (most commonly valium)
e Baclofen
* Dantrium
e Tizanidine
* Neurontin
e Trazadone



State of the Art

* |Intervention

— Injected medication
e Botulism toxin (Type A and type B)
e phenol

— Surgery
e |ntrathecal baclofen pump insertion

e Selective dorsal rhizotomy

e Orthopaedic surgery




Injections

 Phenol
— Need compounding pharmacy
— Cheap, but more time consuming
— Immediate effect

* Botox

— Most effective in smaller muscles

— Peak effect is 7-10 days post-injection
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ITB

 Programmable pump/reservoir

e Candidates for therapy typically have severe
spasticity and have responded favorably to a
trial dose.

e Carries higher complication profile than SDR
e Reversible
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SDR

e Commonly used in ambulatory patients

 Fewer complications
* Permanent
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SDR vs. ITB

SDR and ITB have historically been used to achieve different
goals.

SDR has traditionally been favored in ambulant children
with moderate CP (GMFCS level Il or lll) to improve their
gait.

ITB has historically been reserved for children with 4-limb
involvement who are nonambulatory, usually with the goal
of reducing spasticity as a way to improve comfort and
decrease the caregiver burden

However, there are an increasing number of reports of
profound benefits in GMFCS level IV/V following SDR



Questions in 2019

o All things being equal, is SDR or ITB better?

* Does surgical treatment of spasticity in the

skeletally immature patient INCREASE curve
progression?

 Does type of treatment matter in patients at
risk for curve progression?

X\ Wake Forest
School of Medicine



DSIDAPE UI UONANPAI URIYTUTIS B U1 pansar ATamas sy, v 01 Awepuodas ajip wt Apea awadde ey sardojoyed Sui]

i 191 padojasap sem uoneUNS RN o asuods -1apun jo L1 proq e sassedwosua 40y jo sisouderp a

-1 peordojorsdAyd peuouqe jo ad£) awos Funensuowap ‘1Aamol siuaned padajes ur (D) Asped raqaian

2501) A[UO FUIPIAIP PUR §D[I1ISR] IAIDU Jequun| [esiop Jul ynm pajeosse sisamedered onseds 105 vondo juaw

-jejost jo anbruyoaay ay g, erxeie pue S8o[ AJ0SUds JuRdyIU -122I) PIRPURIS B ST (YCIS) AUOIOZIY [RSIOP HALLIATE
viuopaadiy

o Asped pagazad o oyseds o (WOOZIYE [USIOP AIDAPS o SGHOAL ATY]

(FOZEISAI04S ETOTTLTEOF/squaoptao sulog i dug)
as
10§ RUANLD vorsnpour 21 Futpurdxa 10) s1sRQ ® W0 01 [EnUdiod 21 AARY WIRP SAWON0 PIIRISP 0w pur sjuaned
Jo s1aquunu 1a5m pauodar Appsieds am sawomno wia-Fuoy suedal ssonan paziprepums 1ou 2w sawmn dn-mojo)
pue sjuawssasse asneiadmsod ydnowppe ‘aquioar) se paquasap A]eiauad amw L1adins wor) sawoang Aanseds jo
gasnea aao pun ‘Ayedopeydasus sxodAy faswasip asanripuafapoInau ayons JENYLOWaY pur MWayast ‘saumnn
paoa eurds pue wivig snvwne i siuaned wpapodar usag OS[E DARY SATUOIOZIY [RSIOP SAIIAS 'PAGLIISIP SIUaT
-ud ¢ Jo g 10] FUnUnoade ‘punoj SIOuSeIp uoLuos Jsow sy sea s1soaapas aidnngy uonejndod g sy apisino
pauuopiad SIS WOIJ SIWONN0 A3AINS O] UIYRLAPUN SEM MITAM DI Y PauLap [[2s 53] §1 sasnea Ananseds
Iagio jo uawean syl u uoneiado sup jo ajoa YL (IS) AUOOZIYL [RSIOP 3A1N3[38 FUIMO[[O] UDNAUN] JOI0W puR
Ananseds aayg vt wawaaoidwn sjqemseaw aauanadya (D) Asped (rigazas wory pidagdip onseds yum vaippyH

AYMUAY UHTWNTT AP JO 28107 Ay Uy J0 Apsiaan) Kiasme o iojeaman fo weugandacg .
P pdsorp S a0 ASoN pun nisu 30U SMan HOLIoN ‘S5 soman Jmpag o ueisiag,

e’ (U Hd (A ALEVIHOTA] *JA] SYIWOH |, NV
ST A TAL PIDINHOLOA] 'S NV S TA IS 1) INVITTIAN

BLIQ)LIO UOISN[OUI [BOIZINS JO UONRIOPISU0IAI :AsTed [B1qa10
PIm paredosse jou Aronseds 10) AWOJOZIYL [BSIOP dAIIAIS

107 "SNVV@ .
£107 "9HHS) Sf snaog Fansoanay



J N S PEDIATRICS LITERATURE REVIEW

Intrathecal baclofen versus selective dorsal rhizotomy
for children with cerebral palsy who are nonambulant:
a systematic review

Benjamin Davidson, MD,' Nathan Schoen, MD, MPH,? Shaina Sedighim, BSc,?
Renee Haldenby, MSc(PT),’ Blythe Dalziel, MSc(PT)* Sara Breitbart, MSc,*
Darcy Fehlings, MD, MSc,* Golda Milo-Manson, MD, MHSc,*

Unni G. Narayanan, MBBS, MSc, FRCS(C),* James M. Drake, MBBCh, MSc,'* and
George M. Ibrahim, MD, PhD'*

*Civision of Meurosurgery, Department of Surgery, and “Department of Pediatrics, University of Toronto, Cntanio, Canada;
*University of Miami, Miller School of Medicine, Miami, Florida; ‘Division of Orthopaedics, Hospital for Sick Children, University of
Toronto; and "Division of Neurosurgery, Hospital for Sick Children, Program in Neuroscience and Mental Health, Hospital for Sick
Children Research Institute, University of Toronto, Ontario, Canada

OBJECTIVE Cerebral palsy (CP) is the most common childhood physical disability. Historically, children with hypertonia
who are nonambulatory (Gross Motor Function Classification System [GMFCS] level |V or V) were considered candi-
dates for intrathecal baclofen (ITB) therapy to facilitate care and mitigate discomfort. Selective dorsal rhizotomy (SDR)
was often reserved for ambulant children to improve gait. Recently, case series have suggested SDR as an alternative
to ITB in selected children functioning at GMFCS level IVIV. The objective for this study was to systematically review the
evidence for [TB and SDR in GMFCS level [V or V children.

METHODS Medline, Embase, Web of Science, and Cochrane dalabases were systematically searched. Arlicles were
screened using the following Inclusion criteria: 1) peer-reviewed articles reporting ocutcomes after SDR or ITB; 2) out-
comes reported using a quantifiable scale or standardized outcome measure; 3) patients were < 19 years old althe time
of operation; 4) patients had a diagnosis of CP; 5) patients were GMFCS level IVIV or results were reported based on
GMFCS status and included some GMFCS level IW/V patients; 6) article and/or abstractin English: and 7) primary indi-
calion for surgery was hypertonia. Included studies were assessed with the Risk of Bias in Non-Randomized Studies - of
Interventions (ROBINS-I) toal.

RESULTS Twenty-seven studies met inclusion crileria, The most commonly reported outcomes were spasticity (on the
Mean Ashworth Scale) and gross motor function (using the Gross Motor Function Measure), although other cutcomes
including frequency of orthopedic procedures and complications were also reported. There is evidence from case series



Davidson, et. al.

e Collection of case series (no comparative
studies) that provided evidence that both
treatments can lower spasticity and improve
gross motor function in nonambulatory
patients

e Rates of PSF
— 0% to 28% in the SDR articles
— 17%-23% in the ITB articles

 Complication rates are higher in the ITB group
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Hagemann, et al.

e 17 patients
e 11 months (6.4kg)

Fig. 1 Smallest infant implanted at 11 months of age, 6, 4-kg body there is not enough soft tissue space for implantation in the “pump trian-
weight, 63-cm length, using radiopaque Indura 1P catheter by gle”. b X-ray post-surgery at 11 months. C: 4 years post-surgery
Medtronic. a At 6 months, although already indicated for ITB therapy,
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Sansone, et al.

e 4 patients with rapid progression of their
curve following ITB treatment
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Rushton, et al.

1654 Eur Spine J (2017) 26:1652-1657

:ff:}ﬁﬂltffil:f;:;fipima A ITB pump (n = 25) Mon-ITB pump (n = 25) p
Age 94 (42) 9.2 40 .16
Sex I6MOF 11T MI4F .26
Baseline coronal Cobb angle 35.6" (22.4) 9.7 (21.9) 0.06
Scoliosis a enrollment” 1625 19/25 .54
Pelvic tilt 32=(6.7) 1.1 (9.0) (.04
Pelvic tilt at enrollment” 1025 &25 (.36
Risser grade at enrollment 09 (1.4) 1.0 (1.5} 0.0
Baseline hip instability® 1025 425 0.11
Follow-up (range) 43 (1.0-T.8) 35 (1.0-7.5) 0.16

Value given as mean (SD) unless otherwise stated
* indicates statistical significance

* Scoliosis defined as Cobb angle >10°

® Pelvic tilt vs horizontl =57

 Hip instability defined as radiographic evidence of hip subluxation/dislocation/prior surgery for hip

dislocation



Rushton, et. al.

e Of the 9 patients without scoliosis in the ITB
group, all developed scoliosis. 5/6 in the non-
ITB group.

e 5inITB group and 9 in nonlTB group went on
to require spinal fusion
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Ravindra, et al.

* Nonambulatory status and preoperative Cobb
angle > 30° were associated with a need for PSF
after SDR (univariate analysis)

 No variables were independently associated with
PSF after SDR in the multivariable analysis.

* Did not identify any variables that clearly modify
the risk of progressive neuromuscular scoliosis in
patients undergoing SDR via limited laminectomy.



Spasticity treatment in 2019

 The indications are expanding for SDR

e Surgical treatment of spasticity is safe for the
skeletally immature patient

e Collaboration is a GREAT thing

| Py
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Thank you!
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