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ABSTRACT

Although intrathecal baclofen injections have been used for spasticity management regarding
stroke, spinal cord injury, and central nervous system diseases, their relative efficacy is
controversial. This systematic review scoured 3 multinational electronic databases (Cochrane
Library, MEDLINE, and Embase) to isolate relevant studies. We analyzed non-randomized
studies and randomized control trials (RCTs) with direct comparisons against other spasticity
management interventions for adult stroke patients. Risk of Bias (RoB) and the Risk of Bias
Assessment tool for Non-randomized Studies evaluations were implemented with Cochrane’s
RoB tool. Meta-analysis was performed with Revman 5.4, and evidence validity was assessed
with the Grading of Recommendations, Assessment, Development, and Evaluations method.
Lastly, the intrathecal baclofen injection meta-analysis included 2 RCTs and 7 non-RCTs for
assessing spasticity and 4 non-RCTs to measure gait velocity. Based on this data, intrathecal
baclofen injection significantly impacted spasticity and gait speed. Thus, intrathecal baclofen
injection can potentially treat severe spasticity unresponsive to conventional spasticity
therapy. Furthermore, clinicians must consider individual patient characteristics and
conditions when contemplating intrathecal baclofen injection for spasticity intervention.

Keywords: Stroke; Muscle Spasticity; Intrathecal Injection; Baclofen

INTRODUCTION

Spasticity is a velocity-dependent muscle tone increase in tonic stretch reflexes with
hypertonic movements [1] caused by a central nervous system injury within the brain or
spinal cord. Spasticity influences activity of daily living dependently in patients with stroke,
and current treatments comprise oral medications and interventional procedures [2]. Oral
medications can reduce spasticity by employing agents that affect central and peripheral
systems, including baclofen, clonidine, tizanidine, benzodiazepines, and dantrolene.
Interventional procedures inject focal botulinum toxin, phenol, or alcohol agents. Also,
intrathecal baclofen pump can be a treatment option to control spasticity. Surgical treatments
may also implement selective dorsal rhizotomy and neurectomy in the proper conditions [3].
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Intrathecal baclofen injections have been utilized since 1984 to treat uncontrolled spasticity
following stroke through continuous baclofen infusions from a subcutaneously implanted
pump [4]. According to the 2016 Korean Standard Treatment Guidelines for Stroke
Rehabilitation [5], appropriate posture, joint exercise, and stretching are recommended for
preventing and treating spasticity. Serial casting, oral tizanidine or baclofen administrations,
botulinum toxin injections, and repeated transcranial magnetic stimulations are advised for
spasticity control in selective patients [6].

The 2016 Korean Standard Practice Guidelines for Spasticity Treatment do not address
intrathecal baclofen injections. However, guidelines overseas recommend intrathecal baclofen
injection for spasticity management when other treatments are ineffective [6,7]. Therefore, this
study aimed to verify whether intrathecal baclofen injection improves spasticity.

MATERIALS AND METHODS

Study protocol registration

This study was designed during prior systematic steering meetings to develop Clinical
Practice Guidelines for Stroke Rehabilitation in Korea. Part 1: Rehabilitation for Motor
Function (2022).

Review criteria (patient, intervention, comparison, outcome [PICO])
1. Patient (P): Stroke patients 18 or older with cerebral infarction and hemorrhage.
2. Intervention (I): Intrathecal baclofen injection.
3. Comparison (C): Compared to other spasticity management interventions.
4. Outcomes (O): Spasticity (assessing Ashworth Scale and gait velocity).

Search and selection

The literature search utilized 3 multinational electronic databases: Cochrane Library,
MEDLINE, and Embase. The search’s scope did not specify a start date, but the end

date was February 28, 2022, to ensure a comprehensive literature search. Searches were
conducted using MeSH terms for MEDLINE, Cochrane Library and Emtree terms for
Embase, and natural language to increase sensitivity (Supplementary Table 1). The 2 authors
independently assessed and selected the relevant studies. Then, the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart was followed, including
randomized control trials (RCTs) and non-RCTs with direct comparisons against other
spasticity management strategies. Studies that did not meet PICO criteria or were written in a
language other than English or Korean were excluded.

Risk of Bias (RoB) and Risk of Bias Assessment tool for Non-randomized
Studies (ROBANS) assessment

Two clinical specialists individually evaluated the final selected literature using a screening
evaluation tool for each key question. Cochrane’s Risk of Bias (RoB 1.0) was applied for
RCT, while the Risk of Bias Assessment tool for Non-randomized Study 2.0 (RoBANS 2.0)
was implemented for non-RCT studies. Evaluations were reviewed and discussed until a
consensus was reached.
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Statistical analysis of evidence

Meta-analysis was conducted with Reviewer Manager Software 5.4 (Cochrane Collaboration,
Oxford, UK) for data evaluation, and statistical analyses for continuous variables were
performed. I? indicated the total variation percentage across trials to estimate heterogeneity;
an I? value greater than 50.0% was considered substantial heterogeneity. For meta-analysis,
studies were split into intrathecal baclofen injection intervention and conventional spasticity
treatment groups. The meta-analysis model implemented an inverse variance method for
continuous outcome variables. The 95% confidence intervals (CIs) of the standardized
mean difference (SMD) and mean difference (MD) regarding intrathecal baclofen injection
efficacy were determined in all analyses. To be included, zeroes within the SMD indicated no
significant difference between interventions.

Assessment of evidence certainty

The Grading of Recommendations, Assessment, Development, and Evaluations (GRADE)
method verifies evidence certainty as high, moderate, low, or very low. Depending on the
study’s design, evidence certainty is first determined as ‘high.” Whether the evidence level can
be lowered is determined by the guidelines. The 2 authors independently conducted these
processes and discussed the evidence until a consensus was reached.

RESULTS

Study selection

This meta-analysis only assessed studies directly comparing intrathecal baclofen injections
and conventional spasticity treatments for stroke patients. After a comprehensive literature
search, 1,631 studies were selected. Two authors independently screened the literature
following the PRISMA method (Fig. 1); 3 RCTs and 8 non-randomized studies were assessed.
Two of the 3 RCTs presented results from a sub-analysis based on one study, whereas only
one considered the spasticity improvement degree. Lastly, 2 RCTs were analyzed.

Study characteristics

Only 2 RCTs were selected because 2 research papers published by Creamer were from one
RCT [8,9]. A study published by Meythale reported that intrathecal baclofen injection in
patients with stroke maintained spasticity reduction [10]. Similarly, Creamer et al.’s study
[9] determined that intrathecal baclofen injection in patients with stroke exhibited improved
therapeutic effects compared to oral medications. Furthermore, spasticity was reduced in
both upper and lower extremities when combined with physical therapy [9].

The non-randomized study implemented a meta-analysis on spasticity treatment effects and
gait speed based on 8 studies [11-18]. However, the study by Reis et al. [15] was excluded as
the comparative data were not clearly presented. Thus, spasticity fluctuations before and
after intrathecal baclofen injection were analyzed in 7 studies, and gait speed changes were
analyzed in 4. The selected studies’ characteristics are presented in Table 1, and the analyzed
RoB and RoBANS assessments are presented in Fig. 2.

Meta-analysis on intrathecal baclofen injection effects

Evidence summaries and GRADESs are displayed in Table 2, and the meta-analysis forest
plots are presented in Figs. 3 and 4. The meta-analysis confirmed that intrathecal baclofen
injection significantly impacted spasticity and gait speed.
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Fig. 1. Preferred reporting items for systematic reviews and the meta-analysis flow diagram for article selection.

Spasticity

The 2 analyzed RCTs indicated that intrathecal baclofen infusion could make the Ashworth
Scale Score reduced and maintain spasticity reduction in both upper and lower limbs.

The 7 non-RCTs analyzed the Ashworth Scale outcome measures, and the effect size was
calculated using SMD. The result was 1.86 (95% CI, 1.39, 2.32) (Fig. 3). One study indicated
that additional baclofen intrathecal injection doses may reduce spasticity further [16]. Thus,
one grade was elevated as it indicated a positive dose-response gradient. The final evidence
quality was of moderate grade.

Gait speed

Velocity predicated the outcome measures in 4 non-RCT analyses, and the effect size was
calculated using SMD. The result was —0.41 (95% CI, -0.75, -0.08) (Fig. 4), and the evidence
was low grade.

DISCUSSION

Canadian Stroke Best Practice Recommendations have recently suggested intrathecal
baclofen for severe intractable, disabling, or painful spasticity treatments [7]. Based on our
analysis, intrathecal baclofen injection significantly impacted spasticity and gait speed.

https://e-bnr.org https://doi.org/10.12786/bn.2024.17.e3 413


https://e-bnr.org

-

Brain & NeuroRehabilitation

Intrathecal Baclofen Injection for Spasticity

(e8ed 3xaU BY3 03 PanuIIU0D)

(69530 = d)

C6°'EF8YV0 Eo_u_cwoo INI4 uow 9 .wo.h FSv'vg uol CMOU 14 auljeseg

(¥960°0

=d) 06'8 ¥ 033 41010W WI4 UOW 9 ‘96" F LL'6S 4010W |4 duljaseg
(0¥50°0 =d) TE'OT + 893 WI4 UOW 9 ‘9L°83 F £3°68 WId duljaseq ‘g

(0000°0 (syaLsis) 1ews
010000°T- ‘12 %S6) 009°0- :(¥6%0°0 = d) 85°0 ¥ +"9°0— 102030.d Jad loqe)-uado
(000%°0- 03 ‘pa]jo1u00
0000°T~ ‘12 %S56) 009°0- (6700°0 = d) 65°0 F 99°0~ J€811-03-UOIIUBIUI ‘pasiLopUEl
apIs pa1daye ay1 Jo Ajiwailxa Jaddn Y3 ul 8100S Sy 83eJaNY ‘G “aJ3uB21NW
(£99T°0- 030000°T~ ‘10 %T°56) e WoJj synsal
£99°0- {(0¥50°0 = d) §4°0 ¥ TO'T- s48321dW0D 1e343-03-UoIIUBIUI sjuane :Aonseds
(££€€°0- 031 L99T'T- ‘IO 9SIAAPY ‘¥ aonsisod
%T°G6) L99°0- {(6T00°0 = d) 89°0 ¥ TT T~ }e841-03-UO[3UBIU] POYIPOW WI4 "€ 3818S 10}
(0000°0 (Awaiixe uawageuew
03 L99T T~ ‘1D %T°56) £99°0- {(3650°0 = d) €9°0 F 60°T~ 1090304d J8d Jaddn) a100s edipaw
(£99T°0- 010000°T— SY UBSN '3 9 Yuow 1eUOIIUBAUOD
‘12 %T°56) L99°0- {(0¥T0°0 = d) §L°0 ¥ 66°0— ¥e343-03-UOIIUBIUI (Anwanxe ‘e yauow f1101yoAs4 snsien Adesayy
apIS Pa30aye 83 JO A}WaIIXe JBMO] B} Ul 8100S SY 83BIBAY “T  JomoT) 8400S ‘(fluowue (g =u)  |edayiesul bunsoinaN usjooeq [6] B3I
alLl SYUBSW ‘T  Gl)948aM  WWD Jesaioll  (T€=u)dll 104 8TOG JONaN JedsyieAU|  JBWEBID
(Le€€'0=d) 3 T+GT 038°0 F "G WOJJ 103S XaYdY "€
(5898°0=0d)8°0 £°0010°T F "0 WoJj d)eas Aouanbaly wseds uuad ‘g
(1000°0 > d) 6°0 ¥ 8°T 03 T'T F G"€ WOJJ 81098 YHOMYSY ‘T
(pa3oaye) Alwaiixs Jaddn
(T000°0>d) €' T FO'T 01 £°T 1'% WOJ) 8103S X3}y °S
(c8at'0=d) 0'T F9'0 03 £'T * ¢'T WO 3eds Aouanbaiy wseds uuad ‘g
(T000°0 > d) T'T #8°T 010°T  L'E€ WOJJ 8109S YHOMYSY ‘T mﬁ__w\mo%
(pa1oaye) Alwaiixe Jamo pUE ‘UOW-6
411 40 UOISnjul SNONUIUOD “Uow-9
(#0000 =d) 6°0 F3°T 036°0 F T'G WOJ} 8100S X8}8Y °€ ‘uow-g
(F¥ST'0=d) +°0 3°0 030°T F L°0 WoJj d)eds Aousnbaly wseds uuad ‘g ‘uow-T
(1000°0 > d) 8°0 ¥ 6°T 03 T'T  8°G WOJ} 8109S YHOMYSY T SISEeR)
(payoaye) Awaiixs Jaddn
(#000°0>d) S°0 F T°0 03 G'T F T°G WO. 8J0DS XBYdY *€ 3IE0S XOLY °E (SaIWaLXA)
91eos squiayy (0T =u) (IT=U) 950435 WO
(+650°0 = d) €0 1°0 013°T ¥ 5T Wouj 31e3s fouenbay wiseds uusd 3 Kouanba.y J0j uondafur Ajjessyiesul Aeosayienul ejuopadAy
(T000°0 =d) L'0 ' 03 3T + £'€ W04 8100 YLOMYSY 'T wseds uuad ‘g~ Jeyeay9 aules uajo]oeq uajo]oeq onseds 1oy
(pe10aye) AHWaIIXe 18MOT  ai00s (K1IpISLY) pue ‘y g ‘T JewJou Jw T 3 os 3w 05 jo uajojoeq [0T] 1B 30
uo1393(ul SNjog YMomysy ayl ‘T snjog Jo uoioafu]  edayledIUl  UOIIdB[U| 104 TO0gG 9y0.1S 1ed8y3esiu| Jajeyhan
(S0T3°0=d {WWD 10} [85°0] SO" 0O+ pue g1l 40} [85°0] 95 0+ ‘SaBueyD UBaW) uonoejsies
we WIND 3yl Ul panJasqo sem a3ueyd a1131) Sealaym ‘we g1| ay3 ul PaAIasqo jualied °§
SEM 9 UIUOW 03 8U|3Seq WO} 8SEBaIOUI UB ‘9109S Alewwns 700-SS ayl 0SS ¥ (SY3LsIS) 18l
*(£08€°0 = d SWWD 403 [SL°TB] OF "+ pue 911 404 [G+°05] 896+ 81008 SYA paziwopuey
‘a3ueyd ueaw) sjuaired g1| Ul panlasqo asealoul Jareald A)3ySIs B yum  Sniels YyijeaH ‘s v :Aonseds
‘SWJe JUaWIeaJl Y30q Ul PAAISSCO SeM 9 YIUOW 03 dUljaSeq WOy asealou| 2100s ayousisod uj
*(L6T0°0 =d {00°0 "SA LO°0+ ‘uelpaw {[9T°0]  Awjnjene g ayn Jo Auyenb
TO'0+ 'SA [9%°0] 60°0+ ‘UBBW) S3109S A}1)1IN 19A3] € JBUOISUBWIP §-10D0JNT  JeuoISUBWIP 9 Yyjuow pue ured
‘(9€10°0=d 00°0 "SA 00" T- ‘uelpaw [,0°€] ¥3'0 'SA [63°3] T9 T- ‘Ueaw) g-10004n3 '3 ‘e yauow uo udj0)oeq
ured 1ses) pue (08€0°0 =d {00°0 'SA 00" T~ ‘UeIpaW [63°€] 00°0 "SA[LT'E  9]eds Buney ‘(luowue (6 =u)  Tedsylenul ledayrenur  [g] ele
‘aS] LT"T- ‘ueaw :WIND "SA g11) ured Jenjoe uoj Sa100s 91eds Sulley Uled OUBWNN Uled JUBWINN “T  911) 9 499M  WWD 1esaiol] (TS =u)gll 104 8T0G 9Y0J1S 4010943 Jaweald
dnosg dnoig
SaW02INQ 1003 8W02INO dn moj)o4 ]0J3U0D  UOIIUBAIBIU| UORUBAJIRIU| USISe@ JesA  |eusnor o)L Joyine 1sT

sosieIoRIBYD APNIS °L B)qEL

5/13

//doi.org/10.12786/bn.2024.17.e3

https

://e-bnr.org

https


https://e-bnr.org

-

Brain & NeuroRehabilitation

Intrathecal Baclofen Injection for Spasticity

(a8ed 1xau ay3 03 panuiuod)

*T U] paseaJdap pue ‘g uj pagueyoun osje sem poddns

918uis ul adeuaodiad ‘paads Supjiem paSueyoun yim syuained usnas

*T ul pagueyoun Sem pue 4 ul paseasdap Moddns a)3uls ul a3ejusdlad
“f31001eA pasealoap suaired oAl *Z Ul pagueydun Sem pue g Ul pasealoul

apIs PanjoAUl
2J0W Y3 uo

1oddns 8)3uls ul a3ejuaalad ‘gl Ja1ye A1100])aA pasealoul s30afgqns 9T ayl ' 1oddns 913uls Kanfur ureaq
*(100°0 > d) asuodsas  jo adejusdiad L paJinboe yum
>ead Jo awil 8yl 1e Wo 8y ¥ §°8T 01 3'H ¥ G T WOJ) paseatoap yipm dais v yipim dais ‘9 sjualyed ul
-3uedyiudis A)jediisieIs Jou sem agueyd iy} 4anamoy sujw KyowwAs S211S11910BIBYD
/sepLIs € ¥ 89 010€ F £9 WOJJ ‘pasealdul os|e aduaped (50°0 > d) wd y18ua) daas °s e jeneds
L3 T ¥L 013 ¥ 69 WoJj y13ua] 8p1iIs Ul 8Sealoul JuedyludIS B SEM aIayl ‘€ 20UBpED B -oJodwal
*(50°0 > d “6£°0 = 4) uo3da[ul snjoq g1 Joye A1d0)aA ul aueyd y18ua) apLas *¢ uo uonoaful
ead pue A1100]eA auljaseq UsaMIaq UOIIR]a.I00 JUBdYIUSIS B SeM 8Jayl ‘g A100)9A 1es uonoalul J1gpyay  snjoq uajo)deq
(1000 > d) asuodsau yead jo awi} 8y3 1€ S/wd TE Pa3109)8s)19S "G 1Y 9 pue ‘v ‘g snjoq g1l 104 Paw sAyd 1eday3esul [31]
L¥ 01 8ul)aseq e s/wd 93 F Tt woJj Ajpuedyiudis paseasou] A1100)9A uesy “T $9100S SV "I 1B pUB3I0J9g  SUON 3i-06v  (8g=u) gLl -UON S00% Yoiv 4010943 "1B 18 UJOH
Aanlur
uelq pasinboe
Jaye Ayonseds
‘uonoaful 2J9N8S-0]
SNjoq g11 8y} Jole 10 910490 S2INSEIW dWO0IIN0 dY3 SUOWE UOIIL]2.1I0D ON G onel W/4 v -a1eJapouw ul
‘011ed W/4 ul sa3ueyd ON anem uonensiuiwpe
"(S0°0 > d “%ET F %SL 4 8spnjjey SNjog uejo1oeq
019%LT T %98) 9pIS PAAJOAUI 210W B3 UO Pasealdap adualsisiad anemd °g 1019Npay "€ Jedsy1e.ul 01
*(T00°0 > d ‘9403 F %TT 03 %9G F %6S dPIS PAAJOAUI SS3] %6 T ol W/H g sasuodsa. 2130]
T % T 01 %83 T % 59 9PIS PAAJOAUI di0wW) A)je.a1e)iq pasea.ldap oiel W/H g 8102s ngoysy  -oiskydounau
(T00°0>d)1y9 pue 1 9°0 F¥'T PUe 9’0 ¥ G'T 01 duNjeseq SV ANwauixe Y9 pue‘y g snoq aii 104 paw sfyd pueitedtunojo  [8T] e
18 L°0 ¥ ' WO.) PaSEaIdap apIS PAAJOAUI 810W 83 UO 8109S YLIOMYSY ‘T JOMOT "I Je pue 8i0j9g  SUON 8l og @3uls (0g=u)gll -UON S003 Yaiv uosiredwo) 18 9pj01S
dnoug pajuejdwi-uou+WWD Y3 ul
suaned (%63) S€/0T 404 ¥ pue dnoid |-g11 ays u syusired (%8+1) §3/3T 404
SJUBAS € :PaIINII0 SIUSAS SSISAPE SNOLISS JUSZIaWa-Juswiesa.y y3ie-Ayid
*(syuane £, ‘siuaned [o4£9] 5€/5) dnosd
pajue|dwi uou+WIND ay1 Ul ueyl (s1usns 6T ‘siuaied [%96] 53/+g) dnoid
|-g11 8y3 ul Aj3uanbaiy 10w PaLINII0 SIUBAS SSI9APE JUSSIaWS-IUBWIBAIL
(69550 =d)
36t ¥ 59T UoINU302 |4 UOW 9 “TH"L F 99°6% UOINUS0D |4 duljaseg
(#9600
=d) $T'8 ¥ 96°0— 1030W WI4 UOW 9 96+ T F G¥"99 J0I0W W4 duljaseq
(0¥50°0=d) 00'TT 856~ WI4 UOW 9 ‘SH°6T ¥ 0T'96 WId dunaseq ‘¢
(0000°0
010000~ ‘12 %S56) 009°0- :(¥6¥0°0 = d) 8£°0 * 550~ 1020304d J3d
(000g°0- 01
0000°T~ ‘1D %S6) 009°0- (6700°0 = d) 0L°0 F LT 0~ ¥e8J1-03-Uojusul
apIs pa1daye ay3 Jo AlwaJlxa Jaddn ayy Ul 8109s Sy d3eJany g
(L99T°0~ 030000°T~ ‘1D %1 S6)
£99°0- :(0¥50°0 = d) €470 F Lt"0~ $4919)dW0D 1E811-01-UOIIUBIUI
(£€€€0-03L99T'T- 1D
%T°S$6) £99°0- {(6T00°0 = d) TL 0 F 6€ 0~ 1€213-01-UO[JUSIUI POYIPOIW
(0000°0
01 £99T"T- ‘1D %T"S6) £99°0- :(3650°0 = d) 38°0 F 8+°0~ 1020304d 1ad
(L99T°0- 030000°T-
‘12 %T°56) £L99°0- {(0¥10°0 = d) L°0 ¥ E¥°0- 182.11-0)-UONUBIUI
apIS Pa10aye aY3 JO AIWBIIXS JOMO] BY) Ul 810S SY 93BIBAY T
WD
dnos3 dnou3
Sawo02IN0 1003 8W02INO dn moy)o4 ]0J3U0D  UOIIUBAJSIU| UOUBAJISIU| uBISe@ JeSA |eudnor S)UL Joyine 3sT

so13s148310RIeYD APNIS (Panuiluo)) °L ajqeL

6/13

//doi.org/10.12786/bn.2024.17.e3

https

://e-bnr.org

https


https://e-bnr.org

-

Brain & NeuroRehabilitation

Intrathecal Baclofen Injection for Spasticity

(e3ed 1xau ay1 01 panunuod)

a.jus)
asangnuod e ul
Apnis 1ioyod
‘(S z SIamsUE ||e) JuaWIeall syl YHm paysires alam syuaired || ' aA0ads0119Y
*juspuadapul uo[oeySIes v :Ayonseds
(6T = U) %8T pue Juapuadap Ajjeinsed (gt = U) %6¢E Wapuadap Ajeiol 1eqo)3 JO JuBwieal]
alam (9% = U) %¢t pue ‘sjusied LOT Ul xepu| zie) annesado-aid ‘g Sualed v (§ST =) ay3 ut sdwind
‘sasougelp jo sdnoa3qns |je 40} xapul zie) ‘s (ST0G-L66T) sjuaned GGT uoisnju|
T00°0 >d ‘[(T - 0) T uuad pue (g - T) T ysvy] annresadoisod ay1 03 [(¥ - €) S91eIS S,uudd ‘g pouiad dn sdwnd ur sdwnd 104 20d uaj019eq [sT]
# uuad pue ysy] aid ay3 Suredwod juswanoidwi Juedyiugis e sem alayl ‘T SY T -MO]]04  BUON uoisnjul g1| uoisnjuigll -UON 6TOG PAW DIOY 1e28yies3u| ‘e 39 siay
(LLF . TESNG'GF.T'T-
LTTT F.0°ST SA LB TT F,£°0T) paseasoul Ajpueoyiusis sem A1100)9A uoixay
S]jUB BWIXEBW PUB UOIX3)}ISIOP apjue Jewixew ‘paads Supjjem jewixen
ul*(£'0 ¥3°0 "SAG°0 F #°0) paonpas Ajpueoyiudis sem 3u1yola.ls sdaoly
urnp annd 913ue-Juswow ay3 jo ado)s ay3 ‘paads Supjjem pa.iayaid Ul 'S
(.L°L 7 .T°€ ‘aLlasod 676 7 .T°T ‘alLl-24d) g11 Joye
Apueoyiudis paseasoul paads Sulyjem JewIXew Je UOIXa)} 99Uy |ew uiw ayL
‘Aueoyiusis a3ueyd jou pip Aouanbauy apris syl *(w 60°0 * TT°0) Spaads
Bupjiem jewixew pue (W £0°0 F S0°0) pailajeid yioq 1e yidua) apliis
Ul 8sealoul JUedYIUSIS B YIIM Pale]a.l0d paads Sulyjem ul asealdul ayL ued
*S/W 80°0 * ST°0 Sem paads 31eS WNWIXeW Ul 8SeaJdou] Ueaw ayL paads Bulnp 108y9
‘jueoyludis Jewixew pue onsedsijue ay3
A)eonsizels Jou sem ing (s/w SH°0 F £6°0 ‘gLi-3sod s/w +°0 = 8°0 ‘all patiayaid 1e uaj010eq JO JUBWISSaSSE
-a1d) paseasoul paads 3e3 wnwixew syl (¥€°0 ¥ 09°0 ‘gLi-1sod s/w 63°0 siskjeue J1en ‘g Jo asop ainjound reida)diway
F£6°0 ‘gLl-a4d) g11 Jene Ajjueoyiudis paseaoul A1100)an yed patiayead ayL ‘g $9100S ajeldosdde Jequin) Aq onseds yum
(6'0FT'G'SA9'T '€ ‘sdooLn yuomysy ay1 3uisn uajojoeq 3 (L=u) jiqoyay s108[qns ul [o1]
ueaw {50 F £'T "SA8°0 F £°¢ ‘sdaoipenb uesw) paonpai Ajjuedyiudis sem sdaoupend pouiad 00T 0331 dwndglijo 104 paw sAyd U9j0]oBQ e 19 SLI9N
apis 213a1diway ay3 40} e1ep sdeolipenb pue sdedly 1e 8100S yomysy T  pue sdadLiL “T INOYSeM Jy-8%  SUON 06 jo snjog uoneiueidw| -UoN €003  Youv 1ed8y3esu| -Away
Apnis
*juswissasse dn-moj))oy *aoedsiaul Areuiwnaid
ay1 1e A103a1e0 3uijjem Jeuonnouny Jiayl parosdwi syuedionsed sauyL €-g19Y1le v :AdesayL
‘(1500 = d ‘08°g = z) 3ueoyiudis Ajjeansiyels pue (£°g-6'0 ‘@3uel) ainjound uajojoeg
sjulod G°0 ¥ 9T SuUlag UOIIONPAJ UBSW BYI YIM ‘B109S SYIN ANWwaIIxa  8109s AJjiqow Jequin) e 1ed8y3esu|
-19MO] ueaw ay3 ul utod T 1ses) 1. Jo uoinonpal A1o1seds e pazijeal SUIN °S  JBUOIIOUNS ‘H BIA UBJ0)2E( IV
*(LL30 = d ‘05°3 = z) 3uedyIUIS A|BO1ISIIEIS SEM $2409S SYI ‘€ j0 305 jo ei3a1diwaH
juawanosdwi syl *(0T-£ ‘@8ues) sujod 6°g F L°g Bulaq asealoul ueaw Kio3a1e0 uol3oaful onseds
ay3 yum ‘syuedioinied OT Jo 9 ul panoadwi 8109s Ajigow jeuoouny ayl ‘g Supem uow snjoq 90.353S0d
‘(tsoo=d jeuolound ‘g 6°g padelane panjoAul (ot =u) ngoyay u1 paads
‘08 = z) uedyludis Ajjeonsiels sem paads Sulyjem ul aseadoul ayL “(s/wd paads 1By JeAls1ul ainpaooud dwnd grijo 104 paw sAyd supyemur [TT] e 19
T°05-9°0 ‘@3uel) S/Wd #'¥T F #'GT SeM 3 0§ 4aA0 paads Supjjem uea 'T 3upjlem 't dn-mojj04  suoN aylL uoppeueldw| -UON €003  Yolv juawanoidw| 02s|oueIS
“(50°0 > d ‘pt°0 = 4) S10suLIX® 98UY pUE (S0°0 > d ‘TS0 = 1) slosudixa diy
ay3 ul Ajuo a109s yuomysy yum Ajpueoyiugis paye)aliod A110019A auljaseg
*(s00°'0>d“LS0
= 1) poddns 8)3uis ul 93ejuadiad pue ‘(S00°0 > d ‘¢5°0 = 4) aduaped (S0°0
>d ‘9t°0 = 4) y18ua) aplIs «(T0°0 > d ‘05°0 = 4) £119019A pue Sy ANWaIIXS
-19M0] 93eJIBAR USBMIS( BUI|9SE] T SUOITR]II0D 3SIaAUl JUBdYIUSIS "L
(100°0>d)Jy91eE0FETOIPUB UY¥ I8 H'OFH' T OIUYGIE PO FOT
0} Pasee.08p 8J09S YHOMYSY dY3 ‘sn1oq gLl 48y (S°0 ¥0°3) 8'5 030°T
woJj pagued apis PaAJOAUL 3J0W Y3 UO 9400S S A WBIIXS-19MO0] 9FBIBAY 9
dnos3 dnou3
SaWo02INQ 1003 8W02IN0 dn moy)o4 ]0J3U0D  UOIIUBAISIU| UO]UBAJIRIU| uSISa@ JesA |eudnor 9)UL Joyine 3ST

sol3s148310BIBYD APNIS (Panuiluo)) ‘L aqeL

7/13

//doi.org/10.12786/bn.2024.17.e3

https

://e-bnr.org

https


https://e-bnr.org

-

Brain & NeuroRehabilitation

Intrathecal Baclofen Injection for Spasticity

(e3ed 1xau ay1 01 panunuod)

*(50°0 > d) g113s0d uow T 38 Y 89€ F 9L YUM pasedwod Y 55 F 855
4o juejdwiaid aouelsip yjem uiw-9 pue (50°0 > d) g1 1sod uow gT e 99s
/W 9€°0 F LL°0 YUM pasedwod 93s/w 950 F §G°0 Juejdwi-aid 3e A310019A
*Apoq Jamo) ay3 jo 3uissaip pue Ayjiqow paq 3dadxa
Adeiayz g113sod uow gT Joye Ajpueoyiudis panoidw SaIMAINOR WI4 )1V S
'50'0>dgTF

awanosduwi
Jeuonouny pue

9'% = LWIW 911 1s0d uow T e pasedwod uaym Ajpuesyiugis paseasou] Sem SVA "L 10J3U02 J0I0W
T'T#L'T =1WW uejdwi-aud ye painseaw Aywaiixa saddn ay3 ur yiduaiis 30] Aynnoe Awaixa
"T000°0>d 'ST'T +56°C = Jenuew Jamo) pue
LINW g113sod uow gT e pasedwod usym Ajjueoyiugdis pasealoul Sem 60 Awaixa Jaddn onyseds
F8L'T = LWW 3uejdwi-aad 3e painseaw A3walixe Jamo) ay3 ul yiduans ‘g Jaddn -9 ao.aisysod
"10°0 >d :50°0 10SS 'S (95 =u) 1oy Adesayy
8°T = SVYIW yum Adesayl g11 3sod uow gT e pasedwod uaym Ajpuedyjudis Wi ¥ uoyrejueldwi uajo)oeq
paonpal sem 9°0 ¥ #°g = SYIW Jue)dwi-a1d Je painseaw Aywaiixa saddn STRIOIEETA dwnd gy| 1eday3esul
ay3 ul au03 213seds *T00°0 > d 99°0 * TG'T = SYW Yum Adesayr g1l /aoueisip yen s uaj0)oeQ JO  YHM Judlred j0 Apms
1s0d uow gT e pasedwod uaym Ajpueoyiugis paonpal Sem 9.0 ¥ T3°% LN '3 alLl 3 og Buisn 90438 104 uonon yow-gT  [£T] e
= SV Jue)dwi-a4d 38 painseaw AHwaiIxe Jamo) ay3 uj auol d13seds T SV ‘T 3sod uow gT  @uoN sje1 gLl o1391diweH  -UON TTOG-powoinaN  8A130adsold 39 SSa1yds
"(€L'0=d) 6°9 ¥ ¥°G¢ uoiedndde g1 Bulnp pue §'g ¥ 8'T¢
210j9q a3ueyd JUBIYIUZIS OU SEM 9J0S JUBISSASSY HED |ENSIA PEaWIdAlY L
*(€50°0 = d) uopeondde g11 Suunp v°T ¥ £°G 03 8ul)9SE] I8
LT ¥ 'S woij g1 Aq paonpas Ajpuedyludis sem a109S Suid|eA N3 PALIPOW 9
(1'0 < d) sai00s
DU 10 X3)}oY ‘SYIA JO Uo13dNPaI 03 pJedal YIM g1]-SNONUIIUOD *SA gL|
-snjoq SuIAIB93J sjuaired UsaMIaq PAAISSO SBM 80UdJaYIP JUBdYIUSIS ON °S 2102s (s =u)
(t00°0 > d) JUBWISSASSY wa1shs
uoireandde g1| Suinp 9°0 * T°g 01 dUISSBQ 18 9°0 F 9°S WOJJ S8I00S X3y '+ 1eH |ensia J319Y382 ENRS
(t00°0 -peawJanay °s Aresodwal e Buimon)oy
>d ‘59°0 ¥ £9°3 03 #9°0 F L9°E WOJ}) Sa13WwalIxa Jaddn ay3 ul $2103S SYIW *€ 91edS Supjjem BIA UOISNJUL sisasediway
(t00°0 N3 PAYIPON “+ g1l jo uol3daful  snonuuod Jioday onseds Joy
>d TL'0F8E'3 0139°0 F TL S WOJJ) S2IHWIIXS JOMO] 83 U] S2I00S SYIN ‘G 9IS X3}y "cadesop 1saydiy SNoONUIUOD (5 =u) JILEIN] uajo)oeq
(t00°0 9]edS DHIN ' @Y1 Suimo)joy Juonoasfur  uoneondde 10y ngqoy Jedayjesuijo  [¢T] e
>d)89'0 F05°3 03 69°0 F 69°E WOJJ Pa1sal SJUIO[ 9 || SSOJOe $3109S SYIN °T SYW T Ppueauinsseg  SUON snjog g1| snoq gLl  -UON 600G -2/0nsN suolreNWIT 39 J3)oM
“JuedyIuBIS 10U 818M LN ¥
‘uow 3T e (T00°0 = d) 96°0 F 6§ 'T pue LOW €
18 (T00°0 = d) T6°0 F ¥#'T JO 9IS PI0SLE B3 UO SBIHWSIIXS JOMO) B3 S0}
2109S SY Ul 8SB8409p JUBdYIUSIS V¥ "Sa1walixe Jaddn Joj uow 3T 18 (T00°0
=d)06'0  TT'T pue uow € 1e (T00°0 = d) L8°0 * L6°0 JO 3pIs paldaye
3U3 UO 2J09S SY Ul 8SB9409P JUBIYIUSIS V "dUljaSeq woly uow 3T 3 (T00°0
=d) €40 ¥6E'T pue uow € 1 (T00°0 =d) 94°0 * L3 'T Aq Apuesyiugis
pasealdap squi) Jamo) pue Jaddn ay3 Jo 8109s Sy a8eIaAE PaUIqUIOD ‘g
((100°0=d) g9'IT ¥ T6'¥ pue (T00°0 = d) §9°0T GGt JO UBaS alam ay1 Jo
sjuawanoidwi uow gT 3e seataym (g00'0 = d) 0€'3T + IS+ pue (S50°0 Aenb pue
=d) 68°6 * /g5 panoidwi surewop jerposoydhsd pue jeaishyd ay3 ‘uow uollouny Joy
€ Je ‘auljaseq yum pasedwod sy *(T00°0 = d) UOW GT 18 €4°8 ¥ GE'¥ pue aoeds suolyedfdwi
uow € 1e (£00°0 = d) 0T°6 * ¥ panoadwi Aj3ueoyiusis sa109s dIS UBSW "G Jedayrenul ‘ejuonadAy
‘uow gT 03 dunaseq woiy (650°0 =d) 93" TT ay3 ojul (gL =u) onseds
F LS pue uow g 03 auljaseq woJj (300’0 =d) ST°8 * LS pasealoul pue 1AW ¥ ainjound  uopejueldwi ayoa1sisod jo
$9°G8 Jo aunaseq e woJj Ajpuesyiudis panoidwl 8100S 183103 N4 "UoW gT dIS°'€ uow gT pue Jequnjein  dwnd gl) jigoyay  juswadeuew
01 8unaseq woly (LT0'0 =d) ET'OT * 98°G pUe UOW € 03 dUI|aSEq WO} W4 ‘g € e dn-mojjo} usjojoeq jo  yumiuaned  10Y Paw sAyd usjooeq  [£T] e
(10070 =d) 69°L ¥ 00°€ paseasoul pue Ajpuesyiusis panosdwi $2109S W14 T $9J00S SV T 1el1 3ulusalds  SUON snjoq 3 05 950118 -UON 900% YoIv 1e28Y3€J3U| 39 dOYUEA|
dnoi3 dnoig
SaW02IN0 1003 8W02IN0 dn moj)o4 ]0J3UOD  UOIIUBAJSIU| UOUBAJISIU| UBISa@ JesA Jeudnor 9L Joyine 3sT

S213s14930RJBYD APN3S (Panuiiuo)) ‘L aqeL

8/13

//doi.org/10.12786/bn.2024.17.e3

https

://e-bnr.org

https


https://e-bnr.org

-

Brain & NeuroRehabilitation

Intrathecal Baclofen Injection for Spasticity

"JeAJBIUI BOUBPYUOD D $DIUBLIBA BSIBAUL ‘Al SPIEPUEIS “PIS 1] PB]|0JIUOD PSZIWOPUES ‘LY SUOIIEN|BAT PUB JUBWAO]9ASQ ‘JUBWSSISSY ‘SUOITEPUBWIIODRY JO SulpesD ‘IAvYD

(12 %56 ‘wopuey ‘Al)

104-UoN (165~ ‘O¥'€3-) ST'€T~ doUBIBYIp UBBW "PIS Mo () 1L faoojen aren
(10 %56 ‘wopuey ‘Al)
12Y4-UoN (oe'T€0°T)9T'T 90UBJIAYIP UBBW "PIS a1eJapon 8 vLT Aonseds

‘Adesayorshyd ym

uol3ouN[uod Ul pasn uaym squil) Jamo) pue Jaddn yioq ul 8109s 3)€IS Y3IOMYSY

9Y3 JO UOIIONPAJ B YHM ‘SUOIIEDIPAW eJO JBUOIIUSAUOD SNSI9A 1094 d1Inadelayl
panosdwi ue sapinoad uajoloeq Jo A1anljap Jeoayieiul [6] ‘1e 18 Jaweald ‘g

ejuouadAy onseds syl ui uoiONPaL

104 e ulurejurew jo ajqeded si Us401dk( JO UOISNJUI jeIBYIeIIU| *[8] "1e 10 JajeyIfa ‘T sisAjeue anlzes eN y3iH () IS Kyonseds
(sa1pnas jo
20U8pINg JO  "ON) sjuedioiied
ugisaq poleWIISS 10943 poyiaw 1es1Isiels Auiead 3avyn JO "ON S2W09IN0

S3AVYHD pue saliewwins aduspIng °g a1qeL

*91e08 301eUY 1BNSIA ‘SYA £1S9L 8)9SNIA [BNUEN ‘LININ ]89S 8417 0 A1jend oy1oads-a3041S “10SS
£]10UnoD Youeasay 1edIpain QYN ‘9)1yoad 10edw SSBUNDIS ‘dIS (81edS YLOMYSY PAYIPOIW ‘SYIW (013es apnijdwe anem-|y/anem-4 ‘o13el /4 fo13el apniijdwe sanem- | /Xa)}a) UUBWYHOH ‘O13el N/H {|eAlaiul
92UapYU0D ‘D ‘ainseaw aduapuadapul euolIouUNy ‘Wi 8]BIS YLOMYSY ‘SY ‘JudWwaFeuel 1edIpaw |BUOIIUBAUOD ‘WIND 841] Jo Aljenb 700 (uajo)deq Jedayiesiul ‘gl f|eldl pa)joJiuod paziwopued ‘1Y

*sisAjeue-elaW ay3 wouj papnioxas siaded sayedipu Suipeys Aeln

'86°0 =
J “quswanow Jo Ayenbayl yum paie)aliod Ajaainisod sem asn Jo Junowe
"'8€°0— =J ‘LW PUE SYIW U99M1aq UOIIR]2.1100 dAIBSaU Jeam & SeM alayl “/
*S3I3IAI}0€ J0JOW duY pue Jojow sso.S yioq
u1 panoadwi Aueayiudis sem Aliwaaixe Jaddn pajdaye ayi Jo uonouny ayL °9
*suted O YlM SoA|9SWIAY3 pates oym
sjuaied 4T papnjoul pue £0°¢ ¥ 63°T JO UBSWE YIIM £ -0 S pariodal sem
a3ues ured SyA ay3 “Adesays g1] 3sod uow gT Iy ‘sured O Yum Sanjaswayy
paies oym sjuaied TT papnjoul pue jueidwi-aid 1e €3 ¥ TO'G JO UeaW
B Y1IM 8 01 0 WO} pasuel SYA 8l UO PaInNseaw Se Uled "UOISIA pue ‘poow
A31aus ‘@8en3ue) Jo surewop ayl ul 83ueyd JUBIYIUSIS OU SEM aIBYL 'S

dnou3 dnoig
$BWO02INQ 1003 8WO02INO dn moy)o4 ]0J3UOD  UOIIUBAJIBIU| UORUBAJIRIU| uBISa@ JedA |eudnor 9 UL Joyine 3sT

s213s19108IBYD APNIS (pPanuiuo)d) L ajqeL

9/13

//doi.org/10.12786/bn.2024.17.e3

https

://e-bnr.org

https


https://e-bnr.org

Intrathecal Baclofen Injection for Spasticity

bnr

Brain & NeuroRehabilitation

Creamer 20182

Crearner 2018 (2)

Meythale 2001

2 5w z &

g = s 5 & 2 c @

sy T = =

= s z 2 ¢ ¢ g ¢ £

5 - 3 3 E & 2 2 = £ %

-  Z I:’“a.gé %33‘

-0 £EE55:23¢3

gg g;% & & & = a £ &
o n o= O

g;‘ 'é § % é Francisca 2003 | @D | @ | @ | @ ® oo

a E £

§ 3 g s £ Homzo05 | @ | @ | @ | @ 0o
= = S o

H E g % 5 wanhoe 2006 | @) | @ | @ | @ 00

= a2 o ®

5 % g g % = Koteraoos | @ | @ | @ | @ 0o
= = o =

g = 5 = & 5 reis2012 | @ | @ | @ | @ ® e e

. . . . . Remy-Meris 2003 . . . . . . .

@ e e ee schiess 2011 | @ | @ | @ | @ 00

@ e ® e e e stokic 2005 | @ | @ | @ | @ ® e

® ® O O O ® ® | sindngofoucomeassessments

@ | @ | @ | Biinding of participants and personnel (performance bias)

Fig. 2. RoB and RoBANS for the included studies. The included studies were independently assessed and agreed upon by the 2 authors using Cochrane’s RoB 1.0

and RoBANS 2.0.

RoB, Risk of Bias; ROBANS, Risk of Bias Assessment tool for Non-randomized Studies.

Pre Post Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random. 95% CI
Francisco 2003 21 06 10 04 03 10 7.3% 3.43[1.96,4.91]
Horn 2005 2 05 28 13 03 28 186% 1.67 [1.06, 2.29] -
lvanhoe 2006 361 0.64 74 208 08 T4 230% 1.95[1.56, 2.34] -
Kofler 2009 371 062 8 238 071 8 9.3% 1.89[0.65,3.12] B—
Remy-heris 2003 33 08 7 13 05 7 B4% 2.81[1.19,4.42] N
Schiess 2011 221 076 26 151 0DBE 26 19.3% 0.67 [0.39, 1.55] -
Stokic 2005 33 12 1 14 07 21 162% 1.90 [1.16, 2.64] -
Total (95% CI) 174 174 100.0% 1.86 [1.39,2.32] *
Heterogeneity: Tau?= 0.20; Chi*= 14.91, df= 6 (P = 0.02); F= 60% VLR
Testfar averall effect: 7= 7.85 (P < 0.00001) bre Post

Risk of bias legend

(A) Participant comparabhility

(B) Selection of participants

(C) Confounding variahles

D) Measurement of exposure

(E) Blinding of outcome assessments
(F) Outcome evaluation

(G) Incomplete outcome data

(H) Selective reporting

Fig. 3. Spasticity forest plots for non-randomized control trials.
Std., standard; SD, standard deviation; 1V, inverse variance; Cl, confidence interval.

https://e-bnr.org

This meta-analysis revealed that intrathecal baclofen injection reduced spasticity and gait
disturbance in patients with spasticity after stroke, as lowering spasticity improved gait
function, particularly gait velocity. These results support using intrathecal baclofen injection
for patients with uncontrolled spasticity after stroke as an effective spasticity management
strategy. However, the following clinical considerations should be contemplated:

1. Benefits and harm: There are complication risks and inconveniences when periodically
replenishing drugs after inserting the device into the human body. However, this
treatment manages spasticity in stroke patients unresponsive to other spasticity
management options or severe spasticity.
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Pre Post Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgrou| Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI ABCDEFGH
Francisco 2003 366 29.4 10 52 376 10 141% -0.44 [-1.33, 0.45] — @ @
Horn 2005 41 26 28 47 A 28 40.4% -0.21 [-0.73,0.32] —=r
Remy-Meris 2003 82 40 7 93 45 7 o101% -0.24 [-1.29, 0.81] - 1
Sthiess 2011 55 26 26 77 36 26 354%  -0.69[1.25-0.13] —&— Peeeeeee®
Total (95% CI) 71 71 100.0%  -0.41[-0.75,-0.08] L 2

Heterogeneity: Tau®= 0.00; Chi*=1.63, df= 3 (P = 0.65); F= 0% f f f f
Testfor overall effect. 2= 243 (F=0.02)

Risk of bias legend

(A) Participant comparability

(B) Selection of padicipants

(C) Confounding variables

(D) Measurement of exposure

(E) Blinding of outcome assessments
(F) Outcome evaluation

(G) Incomplete outcome data

(H) Selective reporting

Fig. 4. Gait speed forest plots for non-randomized control trials.
Std., standard; SD, standard deviation; 1V, inverse variance; Cl, confidence interval.

2. Values and preferences: Intrathecal baclofen injection has yet to become a well-known
treatment. However, clinicians should consider its medical benefits rather than patient
choice, as patients with severe spasticity unresponsive to conventional spasticity
management may benefit from this therapeutic method.

3. Obstacles, facilitating factors, and overcoming them: Patients must consider the
costs of inserting the device into the body, completing the procedure, and injecting
the necessary drugs. Patients with stroke who are candidates for intrathecal baclofen
injection may require medical insurance support.

4. Resource (cost): Procedure and equipment costs for device insertion are expensive,
and the prerequisites necessary for medical insurance coverage may be challenging to
acquire. The Health Insurance Review and Assessment Service’s standards for medical
insurance benefits are: (1) when appropriate pain treatments (i.e., medication, nerve
blocks) over 6 months are determined as ineffective, severe pain (a Visual Analog
Scale [VAS] pain score of 7 or higher) persists, and incurable pain is apparent; (2)
uncontrolled cancer pain (a VAS pain score of 7 or higher) despite oral administration
of high morphine doses (200 mg per day) or other narcotic analgesics of equivalent
potency and when life expectancy is expected to exceed one year; (3) cancer pain (a
VAS pain score of 7 or higher) that cannot be treated due morphine or other narcotic
analgesic side effects and a life expectancy of more than one year; and (4) when, despite
appropriate spasticity management (i.e., medication), patients who continue to suffer
with spasticity scale (Modified Ashworth Scale [MAS]) measurements higher than grade
3 for lower extremities or grade 2 for upper extremities but can improve by more than
one MAS grade following intrathecal baclofen injection (Notice No. 2014-107).

In addition, costs covered by medical insurance are as follows: (1) pump implantation
(relative value score of 4,598.47), (2) pump drug refill (relative value score of 541.77), (3)
pump reprogramming (relative value score of 305.38), (4) catheter exchange (relative value
score of 3,558.10), (5) pump exchange (relative value score of 3,186.40), and (6) catheter and
pump removal (relative value score of 2,438.69).

This study does acknowledge limitations due to insufficient research results regarding
complication incidence; therefore, caution is necessary when interpreting and analyzing these
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results. When evaluating evidence certainty using the GRADE method for prominent outcome
indicators, there was no significant RoB, and inconsistency, indirectness, and publication

bias were not observed in any outcome indicators. Evidence certainty was high for RCTs and
moderate for non-RCT studies. The final evidence certainty was determined as moderate.

Moderate-level evidence indicates that intrathecal baclofen injection is effective for
spasticity management and may be considered for treating severe spasticity unresponsive
to conventional therapies. Furthermore, clinicians must consider individual patient
characteristics and conditions when contemplating intrathecal baclofen injection for
spasticity intervention.

SUPPLEMENTARY MATERIAL

Supplementary Table 1
Search terms and strategies
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