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TYUIHAEME

HloayablH MaKcaThl - COHFBl OHXKBUIABIKTa WHCYIBTTAH KEHIH KUMBLUT OY3BUIBICTApIbI
KaJIblHA KeNTipyaiH Oacramy Mep3iMiHe KaTBICTBI JKOFaphl camajibl KIMHHUKAJIBIK 3€pTTEyJepAiH
HOTHKEIIEPIH CHHTE3/IEY JKOHE €H JKaKChl TOXipuOeep/li aHbIKTay, KaUIBUIBIKTapABI KOPCETY XKOHE
TepaNusIIBIK HOTIKEIEPIi OHTAWIaHIBIPY YIIiH Oojamak 3epTTey OarbITTapbIH YCHIHY.

Iaicrepi: 2014 xpuiabiH KaHTapbl MeH 2024 XbUIIBIH MaMbIPbl apalibIFbIH/A JKapUsUIaHFaH
3epTreynepre Hazap ayaapa orbipeill, PubMed/MEDLINE nepekkopiapbl apKbUIbl >KaH->KaKThl
omebmerTi 3mey Kyprisinmi. I3mey TepMmmHIEpi HWHCYIBTKE, KUMBUT OY3BUTBICTApIBl KaJITbIHA
KENTipyTe jKoHE MAMeHTTIH HOTIKeNepiHe KaTeicThl MeSH TakeIpeinmTapeiHa coikec OOMBIT, oyap
«EpTE OHANTY», «KEIIIKTIPIITeH OHAITY» KOHE «KEJCNIeH KeHiHT1 OHANTY» CUSIKTHI KiIT CO3/ICPMCH
OipikTipinren. Kocbury kputepuiinepi aFpUIIIBIH TUTIHIE KapHsJIaHFaH JKOHE TOJBIK MOTIHAE KO
KETIMIII epeceKTepre apHaIFaH KIMHUKAIBIK 3epTTeyiep Oommsl. Camansl Oaramay ymrin Cochrane
Risk of Bias kypainbl maiinanaHbuibL.

Hormxenep: Kapanran 54 makanaHbIH 6-bI HHCYNBTTaH KEHWiHT1 OHANTY YaKbITHIHA TiKenei
KaTBICTBL. ByJl 3epTTeynep epre OHANTYIOBIH apTHIKIIBUIBIKTAPBIHBIH apajac IoJeNAepin Oep/i,
oJlapJbIH KeHOipeynepi eTe epre MOOMIM3aNUsAMEH OailIaHBICTBHI BIKTHMAJ TOYEKeIIep i YCHIHIbI
(24 carar imiaae). AVERT cwiHare! eTe epTe MOOMITH3AIUSIMEH HAIap HOTYDKEJIEp TaIThI, al O0acka
3epTTeysiep OHANTYABIH epre, Oipak MyKuSAT Oacraiybl KMMBUI OY3BIIBICTapAbl KaJbIHA KeNyiH
aliTapipIKTall JKakcapTyFa oKelyl MYMKiH eKeHiH kepcerTi. HoTikenep oHanTynsl OacrayabsiH
OHTAMIIbl YaKbITHIH aHBIKTAaYAbIH KUBIHABIFBIH Kepceremi. HcynpTTaH KeliH 24-48 carar inrHme
OacramFaH epre OHAITY, OJAETTe, erep IMalueHTTep MeIWIMHANBIK TYPFBIIaH TYpaKThl OoJica,
naiinanel. JlereHMeH, eTe epTe jKoHe KapKbIHIBI JKYMBUIIBIPY, dcipece ayblp HHCYJIBT HeMece
TYPaKChI3 KaFiaiiapel 0ap emuenymiiepae )KarbIMChI3 HOTIKENEP/iH KayliH apTThIPYbl MYMKIH.
OPTYpIi OHAITY KE3CHIEPIHIH MAIMCHTTEPAIH HOTIDKENEpiHe Y3aK Mep3iMAl 9CepiH TYCIHY YIIiH
KEKe OHAJITY YKOcIapiapbl )KOHE KOCHIMIIIA 3epTTeyep KaxkeT.

KopsiThiaasl: WHCynbTTaH KeHiHIT MOTOPJIBIK OHANTY epTe OacTay HAyKACTHIH JKEKe
KOKETTUTIKTEpI MEH MEAMIMHAIBIK MopTeOeciHe OeHiMAeNnTeH Karaaina KajimblHa KENTIipyai xKoHe
eMip calachlH jKaKcapTajbl. bonamiak 3eprreynep TepaneBTIK MaiaHpl OapblHIIA apTTHIPY JKOHE
TOyEKeINIepli a3alTy VIIIH OHAITY IIapaliapblHBIH YyaKbIThl MEH KapKbIHIBUIBIFBIH HaKThUIAYFa
OaFbITTATYbl KEpEK.
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PE3IOME

Heasio o0030pa sBIsIETCS CHHTE3 pE3YNbTAaTOB BBICOKOKAYECTBEHHBIX KIMHHYECKUX
HcCleI0BaHUM, POBEACHHBIX 3a MOCIEAHEE NECATUIECTHE OTHOCUTEIbHO CPOKOB Hadajla MOTOPHOM
peadwInTali TOCJIE HWHCYNIbTA U TOTO, YTOOBI OINPENENHTh Jy4IIde IPAaKTHKH, BBIICIUTH
MPOTHBOPEYUS] W MPEUIOKHUTH 00JacTh Uil OyayIIMX HCCIEAOBAaHUI C IENbI0 ONTHMH3AINN
TEpaneBTUYECKUX PE3yIbTATOB.

MeToasbl: OBIT MPOBEIEH KOMIUJIEKCHBIH MOMCK JINTEPATYPHI C UCIOIh30BaHNEM 0a3 JaHHBIX
PubMed/MEDLINE, ¢ ymopoM Ha mccienoBanus, OIMyOJHMKOBaHHBEIE B mepuoa ¢ ssHBaps 2014 roma
no Mai 2024 roga. IlouckoBble TepMHUHBI BKIIOYaNM 3aroioBku MeSH, cBsi3aHHBIE ¢ UHCYJIBTOM,
JBUTATENLHON peaduinTalyeid 1 pe3yabTaTaMu IS TAIUEHTOB, B COYETAHNN C TAKUMH KITFOUEBBIMH
CIOBaMH, KaK «paHHAA peadwmmTanus», «OTCpPOYCHHas peadWiIuTalus» H  «IOCT-0CTpas
peabmmnranus». KpurepusmMu BKIOYeHHWsS OBUIM KIMHWYECKHE WCCIIEIOBAaHUS Ha B3POCIBIX,
OIyOJIMKOBAHHBIE HA aHTJIMHCKOM SI3BIKE W JIOCTYITHBIE B TOJHOM TeKcre. Jlis OolleHKH KauyecTBa
ucnonb3oBajicss nHCTpyMeHT Cochrane Risk of Bias.

PesyabTaTsl: 13 54 paccMOTpeHHBIX cTaTel 6 MMETN HENOCPENCTBEHHOE OTHOIICHHE K
CpOKaM peaOuIUTalMy [OCIE€ HHCYJIbTa. OTU HCCIEAOBAaHUSA MPENOCTABHIA HEOJHO3HAYHBIE
JIOKa3aTeNnbCcTBA MPEUMYIIECTB paHHEeH peaOdWiuTaluy, HEKOTOphle M3 KOTOPHIX MpEIIojaraim
MOTEHIMAIbHBIE PUCKH, CBSI3aHHBIE C OYEeHb paHHeH MoOunm3anmed (B TedeHue 24 4YacoB).
Ucnbitanne AVERT BBIABIIO HEOJArONMpHSITHBIC PE3YJIbTAThl OYEHb PAHHEH MOOWIIM3AIMH, B TO
BpeMsl KakK Jpyrue MCCIEAOBaHUSA NPOJEMOHCTPUPOBAIM, YTO paHHEE, HO OCTOPOXKHOE Hayaio
peabunuTalii MOXKET TPUBECTH K 3HAYUTENBHOMY YIYULUIEHHIO BOCCTAHOBICHUS MOTOPHKHU.
Pe3ynbTaThl MOMYEPKUBAIOT CIOKHOCTH ONPEACIICHHS ONTUMAILHBIX CPOKOB Hadasa peaduiInTali.
Pannsis peaOunuranus, Hauatas B TeueHue 24-48 4acoB IOcCie MHCYJIbTa, KaK MPaBUIIO, MOJIE3HA,
€CJIM MAalUeHThl CTa0MIbHBI ¢ MEIUIIMHCKON TOUYKU 3peHus. OJHAKO OYEHb PaHHSS U WUHTEHCUBHAsS
MOOMIIM3alUsl MOXET YBEIMYUTh PUCK HEONIarompHsSTHBIX HCXOIOB, OCOOSHHO Yy MAIlMEHTOB C
TSOKEITBIMU WHCYJIbTAMH WM HECTaOWJIBHBIMH COCTOSHUSAME. HeoO0XomuMBbl mepcoHaIn3upOBaHHEIE
IUTAaHBl peadWIUTAlMUd U JalbHEHIINEe HCCICHOBAaHUS IJs MOHUMAHHUS JOJTOCPOYHOIO BIIUSHUS
Pa3IMYHBIX CPOKOB peabMINTALMN Ha PE3yIbTaThl JICUCHUS MAllUEHTOB.

3akiouenne: PaHHee Hauyano JABHraTtelbHOM pPEaOWIUTALIMU IOCIE HHCYJIBTA MOXKET
yIy4UIUTh BOCCTAHOBJICHHE M KauyeCTBO JKHU3HH, €CIM OHO aJalTUPOBAHO K HHIAWBUAYAJIbHBIM
MOTPEeOHOCTSIM M MEIULMHCKOMY CTarTyCcy manueHTa. bynaymiue uccieqoBaHus OJKHBI OBITh
COCPEIOTOYCHBI HAa YTOYHCHHH CPOKOB U MHTEHCUBHOCTH PEaOWIMTAIMOHHBIX BMEIIATENbCTB JUIS
MaKCUMH3AIIH TePANCeBTUYECKUX MPEHUMYIIESCTB U MUHUMHU3ALUN PUCKOB.

KutoueBble cioBa: uncynvm, Hesponozuyeckds peaburumayus, mMemoosl uzuomepanui,
PAaHHAS peabunumayusl, OMcpo4eHHds peadburumayus, peKkoMeHOayuu no peaourumayuu.
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ABSTRACT

Objective: This review aims to synthesize the findings from high-quality clinical trials
conducted in the past decade regarding the timing of motor rehabilitation initiation after a stroke. The
goal is to identify best practices, highlight controversies, and propose areas for future research to
optimize therapeutic outcomes.

Methods: A comprehensive literature search was conducted using PubMed/MEDLINE
databases, focusing on studies published between January 2014 and May 2024. Search terms included
MeSH headings related to stroke, motor rehabilitation, and patient outcomes, combined with keywords
such as "early rehabilitation," "delayed rehabilitation,” and "post-acute rehabilitation." The inclusion
criteria were clinical trials on adults, published in English, and available in full text. The Cochrane Risk
of Bias tool was utilized for quality assessment.

Results: Out of 54 articles reviewed, 6 were directly relevant to the timing of post-stroke
rehabilitation. These studies provided mixed evidence on the benefits of early rehabilitation, with some
suggesting potential risks associated with very early mobilization (within 24 hours). The AVERT trial
highlighted the adverse outcomes of very early mobilization, while other studies demonstrated that
early but cautious rehabilitation initiation could lead to significant improvements in motor recovery.
The findings underscore the complexity of determining the optimal timing for rehabilitation onset.
Early rehabilitation, initiated within 24-48 hours post-stroke, is generally beneficial if patients are
medically stable. However, very early and intensive mobilization may increase the risk of adverse
outcomes, particularly in patients with severe strokes or unstable conditions. There is a need for
personalized rehabilitation plans and further research to understand the long-term impacts of different
rehabilitation timing on patient outcomes.

Conclusion: Early initiation of motor rehabilitation post-stroke can enhance recovery and
improve the quality of life if tailored to the individual patient's needs and medical status. Future studies
should focus on refining the timing and intensity of rehabilitation interventions to maximize therapeutic
benefits and minimize risks.

Keywords: stroke, neurological rehabilitation, physical therapy modalities, early
rehabilitation, delayed rehabilitation, rehabilitation guidelines.

Introduction. Stroke is a leading cause of long-term disability. Effective motor rehabilitation
can significantly reduce motor impairments, improving patients' mobility and ability to perform daily
activities independently. This is supported by the American Heart Association/American Stroke
Association, which emphasizes the importance of rehabilitation in improving motor strength and limb
mobility, particularly in the early stages post-stroke [1]. Motor deficits post-stroke can severely impact
a patient's quality of life, limiting their participation in social and professional activities. Effective
rehabilitation can help restore motor functions, thereby enhancing stroke survivors' overall quality of
life [2].

The optimal timing for motor rehabilitation initiation after a stroke is a nuanced topic with
varying recommendations based on the timing and intensity of the intervention.
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The European Stroke Organisation (ESO) guidelines suggest that early initiation of
rehabilitation is a key component of stroke unit care, although the exact definition of "early" remains
debated. Trials have shown improved prognosis if therapy is started within 20-30 days post-stroke
[3]. A systematic review by Lynch et al. highlighted that commencing physical rehabilitation within
24 hours of stroke onset showed a trend towards greater mortality, suggesting that mobilization
within the first few days is generally well tolerated but should be approached with caution [4].

This review aims to analyze the results of high-quality clinical trials on the timing of motor
rehabilitation initiation after a stroke published within the last decade. Additionally, it aims to discuss
and identify areas where further research is needed to optimize the therapeutic effect of post-stroke
motor rehabilitation and patients’ well-being.

Methods. The literature search was limited to PubMed/MEDLINE. Articles in English
published within the last decade from January 2014 to May 2024 were included. Three categories of
Medical Subject Heading (MeSH) terms related to stroke, rehabilitation, and patient outcome were
used on PubMed/MEDLINE for this search as presented in Table 1.

Table 1. Outline of search terms used for the review

Concept MeSH terms Other terms
Stroke Stroke
Brain Ischemia
Intracranial Hemorrhages
Cerebral Hemorrhage
Rehabilitation Neurological Rehabilitation
Motor Activity
Exercise Therapy
Physical Therapy Modalities
Timing Immediate rehabilitation*
early rehabilitation*
delayed rehabilitation*
late rehabilitation*
post-acute rehabilitation*

Patient Outcomes Patient Outcome Assessment
Activities of Daily Living
Quality of Life

Health Status Indicators

Note: MeSH is the U.S. National Library of Medicine’s controlled vocabulary used for
indexing articles for MEDLINE/PubMed. MeSH terminology provides a consistent way to retrieve
information that may use different terminology for the same concepts.

*Denotes that the exact phrase as typed, including the specific order of words was searched.

MeSH - medical subject heading search terms.

These terms were combined with the following general keywords related to the time of the
rehabilitation therapy onset: immediate rehabilitation, early rehabilitation, delayed rehabilitation, late
rehabilitation, and post-acute rehabilitation. While MeSH terms are crucial, using keywords alongside
MeSH terms can enhance search results. The full search strategy for the different elements for
PubMed was:

(("Stroke"[Mesh] OR "Brain Ischemia"[Mesh] OR "Intracranial Hemorrhages"[Mesh] OR
"Cerebral Hemorrhage"'[Mesh]) AND ("Neurological Rehabilitation"[Mesh] OR "Motor Activity"
[Mesh]
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OR "Exercise Therapy"[Mesh] OR "Physical Therapy Modalities"[Mesh]) AND ("early initiation"
OR timing OR "delayed rehabilitation" OR "immediate rehabilitation” OR "early rehabilitation" OR
"late rehabilitation" OR "post-acute rehabilitation™))

The following inclusion criteria were adopted: clinical trials on adult patients (over 19 years);
articles published in the English language; available full-text paper for analysis. As exclusion criteria:
studies that used other types of non-conventional therapeutic approaches, and studies that did not aim
to compare the timing of the onset of post-stroke motor rehabilitation.

The quality assessment of the selected studies was performed using the Cochrane Risk of Bias

tool [5].
Results
g Records identified
= through database
9 .
= searching
g (n=381)
-
—
2 Non-clinical trials (n = 81)
g Records screened Records excluded Age <19 (n=61)
‘5 (n=381) (n=250) Not English language (n = 54)
st No full text (n = 54)
() : Innovative devices or techniques (n = 38)
Z Full-text articles : ) 4 (
s Pharmaceutical therapy (n = 1)
s assessed and sereeded Records excluded 8 R s ) _
= A Z Combination vs, single therapy (n = 5)
20 for eligibility (n=48) o < s
= (n=54) Dosage or protocol differences (n = 2)
J = Data collection methodology (n = 2)
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i) final review
o
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Figure 1. Flowchart of studies through the review

Figure 1 shows the study selection process. Finally, 54 studies were included in the full-text
qualitative analysis, of which only 6 were found relevant to the subject of this review.
Six studies were included involving comparisons between different timing of motor rehabilitation
onset after a stroke. A comprehensive summary of the characteristics of the studies can be found in
Table 2. The findings reported in three papers by Bernhardt et al. [6], and Cumming et al. [7, 8], are
part of the AVERT (A Very Early Rehabilitation Trial) study, a large-scale investigation focused on
the effects of early mobilization after stroke. These three papers utilize data from the AVERT trial,
which involved multiple centers and a significant number of participants, but the two papers focus on
different outcomes. The publication by Cumming et al. (2019) [8] is generally more comprehensive
and informative in terms of the broader impact of early mobilization. It covers a wider range of
outcomes related to quality of life, which encompasses not only cognitive aspects but also physical
and emotional well-being. Cumming et al. (2018) [7] provide detailed insights into cognitive
outcomes, which are crucial for understanding specific neurological impacts. does not repeat the
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Table 2. Overview of the included articles.

Author and Cochrane risk of | Trial groups Time of Intervention by study groups Difference of the results of thex
year bias conclusion (subjects per therapy onset between the trial groups
group) after a stroke
event
Bernhardt et al., | Physical activity Early Early: <24 Early: very early mobilization that Early mobilization was associate
2016 [6] correlated with Rehabilitation hours began within 24 hours of stroke onset, reduced odds of a good outcome
better functional (1,054), Control Control: > 24 focused on out-of-bed activity, and increased odds of a favorable out
recovery in stroke | (1,050) hours resulted in at least 3 additional out-of- months, after adjusting for age a1
patients. bed sessions compared to usual care. severity.
Control: standard stroke unit care.
Cumming et al., | Low risk of bias; Early Early: <24 Early: very early mobilization that Early mobilization did not show
2018 [7] well-conducted Mobilization hours began within 24 hours of stroke onset, improvements in cognitive outco

with sufficient
blinding.

(1,054), Control
(1,050)

Control: > 24
hours

focused on out-of-bed activity, and
resulted in at least 3 additional out-of-
bed sessions compared to usual care.
Control: standard stroke unit care.

compared to standard care.

Cumming et al.,
2019 [8]

Low risk of bias;
consistent findings
and good control
measures.

Early
Mobilization
(1,054), Control
(1,050)

Early: <24
hours
Control: >24
hours

Early: very early mobilization that
began within 24 hours of stroke onset,
focused on out-of-bed activity, and
resulted in at least 3 additional out-of-
bed sessions compared to usual care.
Control: standard stroke unit care.

Earlier and more frequent mobili
not influence quality of life over
year.

No significant difference in func
outcomes compared to standard ¢

Liuetal., 2014 | Low risk of bias; Early Rehab (20), | Early: < 2 days. | Both groups: exercises of daily living, The early intervention group had
[9] thorough Control (20) Control: 7 days. | stretching exercises, neuromuscular significantly better survival rates
randomization and electric stimulation, functional training | of life, functional independence,
blinding. (repetitive and systematic practice of anxiety at 6 months compared to
tasks, such as stirring, grasping, and standard care group.
pointing)
Liu et al., 2021 Low risk of bias; Early Rehab (42), | Early: <3 days Both groups: Bobath techniques, brain | Early rehabilitation significantly
[10] consistent Control (42) Control: 3-7 circulation therapy, and EMG neurological function, activities
outcomes and good days. biofeedback. living, and motor function comp:
control measures. control group. Same results after
for confounding factors.
Manuela et al., Low risk of bias; Early (120 — PNF, | Early: < 24 PNF: proximal joint passive/active Early rehabilitation, whether thrc
2016 [11] well-structured and | 120 — CTE, 240 hours. mobilization and postural alignment and | or CTE, led to better long-term o
adequately in total), Control | Control: 4 days. | positioning, daily. at 12 months compared to delaye
controlled. (60 — PNF, 60 — CTE: guided passive/active movements | rehabilitation.

CTE, 120 in total)

during attention tasks and postural
alignment and positioning, daily.

PNF - Proprioceptive Neuromuscular Facilitation [12]; CTE - and Cognitive Therapeutic Exercise [13].

results of the two Cumming et al. Papers [7, 8]. The paper by Bernhardt et al.[6] focuses on a dose-
response analysis of early rehabilitation interventions in stroke patients, investigating the relationship
between the intensity of early mobilization and patient outcomes. Therefore, we decided to include
all these three papers in this review.

Discussion

Early studies have consistently demonstrated that the timing of post-stroke motor

rehabilitation significantly influences recovery outcomes [14, 15, 16]. Consequently, the timing of
rehabilitation initiation remains a pivotal factor in stroke recovery protocols.
The early onset of motor post-stroke rehabilitation remains a controversial issue due to a
combination of medical, logistical, and patient-specific factors that complicate its universal
application. The AVERT trial indicated potential harm from very early mobilization (<24 hours),
suggesting a cautious approach is necessary immediately after stroke [17, 18]. Animal studies have
shown that very early and intense training may lead to increased histological damage, further
complicating the timing issue [19]. Additionally, the CPASS trial highlighted that while subacute
phase rehabilitation (2-3 months post-stroke) showed the most significant improvements, acute phase
rehabilitation (<30 days) also provided benefits, albeit smaller [20].

We intended to review the randomized control trials performed and reported during the last
decade.
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Summary of Findings

Based on the analysis of the selected studies, the best timing for the onset of post-stroke
rehabilitation is as early as possible, but with certain precautions. Nevertheless, in some trials earlier
rehabilitation onset did not bring significantly better outcomes. Bernhardt et al. [6] suggest a dose-
response relationship indicating the benefits of early rehabilitation, while Liu et al. [10] find that
intervention in the very early phase (within 24 hours) can improve outcomes in patients with acute
ischemic stroke, provided that they are medically stable.

Both papers by Cumming et al. [9, 10] investigated the impact of early mobilization
following a stroke and found that initiating therapy early does not yield significant cognitive or
quality-of-life benefits. One of the studies [7] study indicated that early mobilization did not improve
cognitive outcomes, suggesting that starting therapy soon after a stroke does not affect memory,
attention, or executive function recovery. Similarly, the other study [10] found that early mobilization
had limited influence on overall quality of life, including physical, emotional, and social well-being.
These findings suggest that while early mobilization is safe, it does not necessarily lead to better
recovery outcomes in the immediate post-stroke phase. Therefore, the timing of therapy onset alone
may not be a critical factor in determining the effectiveness of rehabilitation interventions post-
stroke.

Morreale et al. [11] further emphasize that both early and delayed rehabilitation have their
merits, but early treatment can lead to better functional recovery if tailored to the patient's cognitive
and proprioceptive needs. Thus, early rehabilitation initiation, ideally within 24-48 hours, is
recommended for optimal recovery, if it is adapted to each patient's medical and physical condition
to ensure safety and effectiveness.

Protocols and guidance for rehabilitation onset timing

The standard of care for the timing of motor rehabilitation after stroke onset varies slightly
across different regions, but there is a consensus on early initiation once the patient is medically
stable.

The U.S. Department of Veterans Affairs and the U.S. Department of Defense recommend
initiating rehabilitation as soon as the patient is medically stable, emphasizing the importance of early
mobilization to improve outcomes [21]. This is supported by the American Heart Association and the
American Stroke Association, which also advocate for early mobilization within 24-48 hours post-
stroke, to reduce complications such as pneumonia, deep vein thrombosis, and pressure sores [22-24]
In Europe, guidelines generally recommend starting motor rehabilitation early, typically within the
first 24-48 hours post-stroke, provided the patient is medically stable. This approach is supported by
the European Stroke Organization (ESO), which emphasizes early mobilization to improve functional
outcomes and reduce complications [25], yet, the exact definition of "early" remains debated [26].

The Chinese Stroke Association guidelines suggest that early rehabilitation should generally
be performed within the first month after stroke onset, with a recommendation to start within the first
two weeks for optimal outcomes [27].

The recommendation that mobilization should start within the first 24 hours if the patient is
hemodynamically stable is adopted in Brazil [28].

However, a cross-sectional survey among Indian physiotherapists involved in stroke
rehabilitation offers some insights. According to the survey, most Indian physiotherapists (55%)
reported initiating gait training within seven days after stroke onset [29].

In summary, the standard of care across various countries generally supports early initiation
of stroke rehabilitation within 24-48 hours post-stroke, avoiding very early intensive mobilization
within the first 24 hours.

Remaining controversies

The risks of initiating motor rehabilitation too early after a stroke, particularly within the first
24 hours, have been highlighted by several studies, most notably the AVERT trial. The AVERT trial
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demonstrated that very early mobilization (VEM) within 24 hours post-stroke was associated with
increased mortality and reduced odds of favorable outcomes at three months compared to usual care
[30]. There was also a higher incidence of stroke progression and exacerbation of neurological
deficits in patients who underwent very early mobilization [30]. Mobilizing patients too early can lead
to significant drops in blood pressure upon achieving an upright position, which can be detrimental,
especially in patients with unstable cardiovascular status [28].

The Brazilian Academy of Neurology guidelines also caution against early rehabilitation in
patients with unstable medical conditions, such as unstable coronary conditions, severe hypertension,
or significant drops in blood pressure upon mobilization [28].

Despite the widely accepted view that initiating motor rehabilitation within the first few days
following stroke onset is preferable, there remain some contentious perspectives supported by clinical
evidence.

Thus, Coleman et al. noted that for certain deficits, such as upper extremity function,
interventions like constraint-induced movement therapy within two weeks can be beneficial [18].

The CPASS trial demonstrated that task-specific motor therapy initiated in the subacute phase
(2-3 months post-stroke) resulted in significant improvements in upper extremity motor function
compared to controls, suggesting a sensitive period for motor recovery [31]. This finding is supported
by Edwardson et al., who argue for continuous and cumulative motor therapy during the acute and
subacute phases [20]. Edwardson et al. did not propose to delay the rehabilitation onset, but
emphasized the importance of continuous and cumulative motor therapy during both the acute and
subacute phases, suggesting that the benefits observed in the subacute phase are likely due to the
combined effects of early and ongoing rehabilitation efforts.

Additionally, a study by Duret et al. found that high-intensity robot-assisted training during
the subacute phase led to significant improvements in motor performance, particularly in patients with
severe impairments [32]. This indicates that even patients with more severe deficits can benefit from
intensive rehabilitation during this period.

Motor rehabilitation initiated in the chronic phase of stroke, defined as beginning six months
or more after the stroke event, can still be beneficial, although the degree of improvement may be less
pronounced compared to earlier phases.

Several studies have demonstrated that significant motor recovery is possible even in the
chronic phase. For instance, Teasell et al. conducted a comprehensive review of randomized
controlled trials (RCTs) and found robust evidence supporting the efficacy of various rehabilitation
interventions in chronic stroke patients. The majority of these RCTs demonstrated significant positive
benefits in motor recovery, underscoring the potential for meaningful improvements even when
therapy is initiated in the chronic phase [33]. Ballester et al. also highlighted that improvements in
body function and structure are possible even at late chronic stages, extending beyond the
traditionally accepted critical window of 3-6 months post-stroke. This study suggests a gradient of
enhanced sensitivity to treatment that extends far beyond 12 months post-stroke [34]. While delayed
rehabilitation can still yield benefits, the extent of recovery is generally less compared to early
interventions.

Individual variability

The variability in patient responses and the complexity of stroke pathology add to the
controversy, as not all patients may benefit equally from early intervention [18]. The variation in
stroke severity and comorbid conditions among patients means that what is beneficial for one patient
may not be appropriate for another, necessitating a more individualized approach to rehabilitation
timing. The risk of increased fatigue and the possibility of overwhelming patients and their caregivers
with early, intensive rehabilitation is a significant concern. Moreover, practical challenges in
implementing high-intensity early rehabilitation and the need for individualized treatment plans
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complicate the issue [35]. The mixed evidence for different rehabilitation strategies, such as
constraint-induced movement therapy and non-invasive brain stimulation, further adds to the debate
[18]. Finally, the need for standardized protocols and longer-term follow-up in clinical trials is
emphasized to optimize recovery potential and address these controversies [17].

Age is another critical factor in the timing of rehabilitation. Huggins et al. demonstrated that
younger adults (18-50 years) with stroke often present later to medical attention and have lower
initial NIHSS scores compared to older adults (>50 years) [36]. This delay can impact the timing of
rehabilitation initiation and subsequent outcomes.

In summary, the timing of post-stroke rehabilitation should be individualized for each patient
due to the patient’s individual characteristics and significant variability in stroke severity,
comorbidities, and recovery rates. A tailored approach will help balance early intervention's potential
benefits with the risks, ensuring more effective and safer rehabilitation outcomes.

Conclusions

The latest publications prove the safety and benefits of early onset of post-stroke motor
rehabilitation, while immediate post-stroke rehabilitation does not necessarily lead to better recovery
outcomes. The optimal timing and intensity remain subjects of ongoing research and debate. An
individually tailored approach to the definition of the optimal timing of motor rehabilitation onset is
essential for safe and efficient functional recovery and for providing long-term benefits for stroke
Survivors.
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