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Background: There are relatively few reports on the long-term sequential 
functional recovery and prognosis in patients with cerebellar infarction. The 
aim of this study was to investigate the long-term recovery of multifaceted 
functional outcomes up to 36 months after onset and the functional prognosis 
of isolated cerebellar infarction.

Methods: This study was a retrospective analysis of the Korean Stroke Cohort 
for Functioning and Rehabilitation (KOSCO) data up to 36 months after onset. 
Isolated cerebellar infarction was defined as the presence of lesions in the 
cerebellum without lesions in other brain parenchyma. We assessed multifaceted 
functional domains, including motor (Fugl-Meyer Assessment, FMA), ambulatory 
(Functional Ambulation Category, FAC), cognitive (Korean Mini-Mental State 
Examination, K-MMSE), swallowing (American Speech-Language-Hearing 
Association National Outcome Measurement System Swallowing Scale, ASHA-
NOMS), and language functions (Short version of the Korean Frenchay Aphasia 
Screening Test, Short K-FAST), using serial measurements. In addition, functional 
outcome was assessed with the Functional Independence Measure (FIM) up to 
36 months after onset.
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Results: Among 390 screened isolated cerebellar infarction patients, a total 
of 183 patients were included in this study. Cognitive (mean[SD] of K-MMSE 
27.6 ± 3.6) and swallowing (ASHA-NOMS 6.8 ± 0.7) functions showed significant 
improvement up to 3 months (p < 0.05). Motor (FMA 98.8 ± 3.8) and language 
(ASHA-NOMS 6.9 ± 0.4) functions improved significantly up to 6 months 
(p < 0.05). Furthermore, ambulatory function (FAC 4.7 ± 0.9) and functional 
independency (FIM 122.2 ± 12.0) continued to improve up to 12 months 
(p < 0.05). Vascular territory involving superior cerebellar artery, older age, 
female sex, and greater initial severity were identified as negative independent 
prognostic factors predicting functional outcome measured by FIM at 12 months 
after stroke.

Conclusion: The plateau of recovery in multifaceted functional outcomes varied 
among patients with cerebellar infarction. Functional independence plateaued 
at 12 months and showed a relatively favorable prognosis up to 36 months after 
stroke.
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Introduction

Cerebellar infarction accounts for a relatively small proportion of 
all strokes. Previous studies have reported that the incidence of 
cerebellar infarction accounts for approximately 2 ~ 3% of all ischemic 
stroke (1–3). The pathophysiology and clinical presentation of 
cerebellar infarction are diverse and well known from previous studies 
(1–6). Among the vascular territories supplying the cerebellum, the 
posterior inferior cerebellar artery (PICA) is the most commonly 
affected, followed by the superior cerebellar artery (SCA) and the 
anterior inferior cerebellar artery (AICA) (2, 5). Cardioembolism and 
large-vessel atherosclerosis are the most common causes of cerebellar 
infarction (6).

Patients with cerebellar infarction typically present with a 
range of symptoms, including dysarthria, ataxia, gait disturbance, 
nystagmus, or altered mental status. Consequently, previous 
studies have reported the functional outcomes of patients with 
cerebellar infarction using various assessments, such as the 
Functional Independence Measure (FIM), the modified 
International Cooperative Ataxia Rating Scale (MICARS), the 
National Institutes of Health Stroke Scale (NIHSS), and the 
modified Rankin Scale (mRS) (7–10). However, these studies with 
relatively small sample sizes of participants did not 
comprehensively assess multifaceted functional outcomes. 
Furthermore, there is a lack of research on the long-term, 
sequential patterns of functional recovery and prognosis in 
patients with cerebellar infarction. Additionally, while previous 
studies have identified older age as a factor influencing outcomes 
in stroke patients, including those with cerebellar infarction, there 
is a lack of detailed reports on the distinct trajectories of 
functional recovery among younger and older patients with 
cerebellar infarction (11–13).

Therefore, the primary aim of this study was to investigate the 
long-term recovery patterns of multifaceted functional outcomes up 
to 36 months after onset and the functional prognosis of isolated 
cerebellar infarction. The secondary aim was to analyze differences in 
functional recovery patterns between young and old cerebellar 
infarction patients.

Methods

Data collection

The Korean Stroke Cohort for Functioning and Rehabilitation 
(KOSCO) is a prospective, multi-center cohort study of patients 
with first-time stroke. Data were collected from 9 different hospitals 
in Korea (14). All patients provided written informed consent, and 
the study protocol was approved by the institutional review board of 
the participating hospitals (details provided in Supplementary  
Table S1).

This study was a retrospective analysis of the KOSCO data up to 
36 months after onset. The affected side of the lesion, vascular 
territories, and etiology of each patient based on the TOAST 
classification (15) were documented. Clinical characteristics including 
demographic information (age, sex, body mass index [BMI], smoking 
and alcohol history), risk factors for stroke such as hypertension, 
diabetes, coronary artery disease, atrial fibrillation, and hyperlipidemia 
recorded during admission, comorbidities, and pre-stroke functional 
level, were documented (16). Charlson’s weighted comorbidity index 
(WIC) was used to assess comorbidities (17). The mRS score was used 
to assess pre-stroke functional level (18). The NIHSS score recorded 
at initial hospitalization was used to assess initial stroke severity (19). 
The duration of 1st hospitalization, records of whether the patients 
received inpatient rehabilitation therapy, and information regarding 
medical complications during the 1st hospitalization were recorded. 
These complications included thromboembolic disease, pneumonia, 
urinary tract infection, fall and injuries.

The following functional assessments for multiple domains were 
performed at 7 days and 3, 6, 12, 18, 24, 30, and 36 months after stroke 
onset; Fugl-Meyer Assessment (FMA; range 0–100) (20) for motor 
function, Functional Ambulatory Category (FAC; range 0–5) (21) for 
ambulatory function, Korean Mini-Mental State Examination 
(K-MMSE; range 0–30) (22) for cognitive function, American Speech-
Language-Hearing Association National Outcome Measurement 
System Swallowing Scale (ASHA-NOMS; range 0–7) (23) for 
swallowing function, and the short version of the Korean Frenchay 
Aphasia Screening Test (short K-FAST; range 0–20) (24) for language 

https://doi.org/10.3389/fneur.2025.1541245
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Lee et al. 10.3389/fneur.2025.1541245

Frontiers in Neurology 03 frontiersin.org

function. Functional independence, assessed by the FIM (range 
18–126), was measured at 3 to 36 months after onset (25, 26).

Selection of KOSCO participant for isolated 
cerebellar infarction

Between August 2012 and May 2015, a total of 8,210 patients with 
first-time ischemic stroke were screened from 9 different hospitals in 
Korea. In this study, isolated cerebellar infarction was defined as 
follows: (1) the presence of ischemic lesions exclusively in the 
cerebellum, as determined by brain MRI or CT scans. Lesions in the 
brainstem were explicitly excluded. (2) The identification of the 
affected cerebellar vascular territories. According to this definition, 
390 (4.8%) out of the 8,210 ischemic stroke patients had an isolated 
cerebellar lesion. Eight patients (2.1%) died before deciding to 
participate, and 105 patients (26.9%) refused or withdrew from 
participation in the KOSCO. Of the remaining 277 patients, 17 (6.1%) 
died, and 72 (26.0%) were lost to follow-up (baseline characteristic 

details of excluded patients are provided in Supplementary Table S2). 
Finally, a total of 183 patients with isolated cerebellar infarction were 
included in this analysis (Figure 1).

Statistical analysis

Categorical variables are presented as numbers of frequencies and 
percentages or median and interquartile range (IQR). Numerical 
variables are summarized as means and standard deviations (SD). To 
classify subgroups according to age, we categorized patients younger 
than 65 as young patient group and those 65 or older as old patient 
group (27, 28). Differences in demographic and clinical characteristics 
of stroke patients between young and old patients were analyzed 
using independent t-test and chi-square test for numerical and 
categorical variables, respectively. Paired t-test and Wilcoxon signed-
rank test, with Bonferroni correction, were used to analyze differences 
between the time points from stroke onset for functional outcomes of 
multiple domains for numerical and ordinal variables, respectively. 

FIGURE 1

Summary of study participants.
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To evaluate prognostic factors for functional independence, 
multivariable logistic regression analysis was performed with factors 
that were found to be  statistically significant in univariable 
regression analysis.

The p-value for statistical significance was set at <0.05 for all 
analyses performed in this study. Statistical analyses were performed 
with SPSS version 25.

Results

Patient characteristics

The results of the demographic and clinical characteristics of the 
participants are shown in Table 1. The mean (SD) age of patients was 
61.0 ± 11.8 years, and 138 (75.4%) were male. The most common 
vascular territory involved was PICA (80.3%). According to TOAST 
classification, large artery atherosclerosis (38.3%) was the most 
common etiology, followed by small vessel occlusion (25.1%). Among 
the risk factors, hypertension was the most common risk factor in 103 
patients (56.3%). The median (IQR) premorbid mRS score of the 
patients was 0 (0–1). The initial and baseline severity as measured by 
the median (IQR) NIHSS score were 0 (0–2) and 0 (0–1), respectively.

In the subgroup analysis categorized by age, the young patients 
had a significantly higher rate of current smoking (45.0%) and alcohol 
consumption (60.4%) compared to that of the old patients (smoking 
12.5%; alcohol 41.7%). Vascular territories, infarct etiologies, gender, 
comorbidities, initial severity, stroke recurrence and initial treatments 
did not show significant differences between the young and 
old patients.

Multifaceted functional outcomes from 
7 days to 36 months after stroke

All functional outcomes documented in patients with isolated 
cerebellar infarction showed significant improvement from baseline 
at 7 days after stroke and plateaued between 3 to 12 months after 
stroke, with variation observed for each functional domain. Motor 
and speech functions improved significantly from 7 days (mean [SD] 
FMA 96.8 ± 8.3; short K-FAST 16.9 ± 4.2) to 6 months (FMA 
98.8 ± 3.8; short K-FAST 17.9 ± 3.1) after stroke and plateaued. 
Cognitive and swallowing function improved significantly from 7 days 
(K-MMSE 26.3 ± 4.9; mean [SD] ASHA-NOMS 6.5 ± 1.4) to 3 months 
(K-MMSE 27.6 ± 3.6; ASHA-NOMS 6.8 ± 0.7) after stroke onset and 
plateaued. Ambulatory function, as measured by mean (SD) FAC 
score, improved significantly from 7 days (3.7 ± 1.6) to 3 months 
(4.7 ± 0.9). In addition, the mean (SD) FAC score showed further 
significant improvement at 12 months (4.8 ± 0.7) and then plateaued. 
This plateau of recovery in ambulatory function differed from that of 
other functional domains (Figure 2).

In subgroup analysis, all mean values of functional domains were 
better in the young patients than in the old patients. The mean scores 
of FMA and FAC showed significant differences between the two 
groups at 30 and 36 months after stroke. ASHA-NOMS showed 
significant differences at 30 months after onset. The mean scores of 
both K-MMSE and short K-FAST showed significant differences 
between the two groups at all follow-up time points 

(Supplementary Table S3). In the young patient group, all functional 
outcomes showed the plateau of recovery similar to that observed in 
the total patients, as analyzed by the paired t-tests (Figure 3). In the 
old patients, the plateau of recovery varied across the functional 
domains. The mean values of FMA showed no significant differences 
among all measures. FAC and ASHA-NOMS showed significant 
improvement from 7 days to 3 months and reached a plateau. In 
addition, a trend toward deterioration of mean values in motor, 
ambulation, and swallowing functions was observed from 24 months 
after stroke, although these findings did not reach statistical 
significance. Cognitive function improved significantly from 7 days to 
6 months after stroke. Language function showed a recovery from 
7 days to 18 months after stroke and a trend toward deterioration from 
18 months onward, without statistical significance.

Functional independence of patients with 
isolated cerebellar infarction

In terms of functional independence, as measured by mean (SD) 
FIM score, there was a significant improvement from 3 months 
(119.8 ± 13.3) to 12 months (122.2 ± 12.0) after stroke and then 
reached a plateau, as analyzed by the paired t-test. In the young 
patients, mean FIM scores showed an increasing trend over time, 
although statistical significance was reached only between 3 and 
12 months after stroke, as observed in total patients. In the old 
patients, a tendency toward deterioration in FIM was observed from 
24 months after stroke without statistical significance. Furthermore, 
at 36 months after stroke onset, mean (SD) FIM scores showed 
significant difference between the young (124.4 ± 5.7) and old 
(119.5 ± 17.8) patients (Figure 4; Supplementary Table S3).

In multivariable linear regression analysis, using significant 
factors identified from the univariable analyses, vascular territory 
involving SCA, older age, female sex, and greater initial severity 
measured by NIHSS score were found to be  negative prognostic 
factors predicting FIM at 12 months after stroke, when FIM reached 
a plateau (Table 2).

Discussion

This study demonstrated the long-term functional recovery across 
various functional domains in patients with isolated cerebellar 
infarction, showing that recovery plateaued between 3 and 12 months 
after onset. Additionally, functional independence showed significant 
improvement up to 12 months after onset and a relatively favorable 
prognosis up to 36 months.

The clinical presentation of cerebellar infarction has been well 
documented in previous studies (1, 2, 6). Regarding the plateau of 
recovery, previous studies have reported that the recovery of 
functional levels in stroke patients generally plateau between 6 and 
18 months (29–32). In this study, patients with cerebellar infarction 
showed relatively faster rate of recovery. Cognitive and swallowing 
functions plateaued at 3 months, motor and language functions at 
6 months, while ambulatory function significantly improved up to 
12 months (Figure 2). Previous studies have also reported that the 
cognitive deficits and dysphagia recover relatively faster than other 
functional domains, which aligns with the findings this study (33, 34). 

https://doi.org/10.3389/fneur.2025.1541245
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Lee et al. 10.3389/fneur.2025.1541245

Frontiers in Neurology 05 frontiersin.org

Regarding motor function, previous studies have reported that upper 
extremity function recovered relatively faster, with one study 
indicating that the majority of gains occurred within the first 2 weeks 

after onset (9, 35). Other study by Huynh et al., reported that upper 
limb motor function continued to improved up to 1-year after onset 
and suggested that changes of cortical excitability persisted 

TABLE 1 Demographic and clinical characteristics of the participants.

Demographic and clinical 
characteristics

No.(%), mean (SD), or median (IQR) p-value

Total (n = 183) Young (<65) 
(n = 111)

Old (≥65) (n = 72)

Vascular territory 0.64

 Superior cerebellar artery 22 (12.0%) 12 (10.8%) 10 (13.9%)

 Anterior inferior cerebellar artery 7 (3.8%) 4 (3.6%) 3 (4.2%)

 Posterior inferior cerebellar artery 147 (80.3%) 90 (81.1%) 57 (79.2%)

 Multiple involvement 7 (3.8%) 5 (4.5%) 2 (2.8%)

Etiology 0.06

 Large artery artherosclerosis 70 (38.3%) 36 (32.4%) 34 (47.2%)

 Small vessel occlusion 46 (25.1%) 31 (27.9%) 15 (20.8%)

 Cardioembolism 25 (13.7%) 12 (10.8%) 13 (18.3%)

 Other determined 20 (10.9%) 15 (13.5%) 5 (6.9%)

 Undetermined 22 (12.0%) 17 (15.3%) 5 (6.9%)

Age 61.0 ± 11.8 53.3 ± 8.0 72.7 ± 5.2 <0.001**

Sex, male 138 (75.4%) 87 (78.4%) 51 (70.8%) 0.29

Body mass index 24.0 ± 3.1 24.2 ± 3.0 23.9 ± 3.2 0.54

Smoking, current 59 (32.2%) 50 (45.0%) 9 (12.5%) <0.001**

Alcohol, current 97 (53.0%) 67 (60.4%) 30 (41.7%) 0.02*

Risk factors

 HTN 103 (56.3%) 58 (52.3%) 45 (62.5%) 0.22

 DM 40 (21.9%) 19 (17.1%) 21 (29.2%) 0.07

 Coronary heart disease 13 (7.1%) 5 (4.5%) 8 (11.1%) 0.14

 Atrial fibrillation 16 (8.7%) 6 (5.4%) 10 (13.9%) 0.06

 Hyperlipidemia 26 (14.2%) 17 (15.3%) 9 (12.5%) 0.67

WIC 0.8 ± 1.1 0.7 ± 1.1 0.9 ± 1.0 0.17

Pre-stroke mRS 0 (0–1) 0 (0–1) 0 (0–1) 0.53

Initial severity, NIHSS 0 (0–2) 0 (0–2) 0 (0–2) 0.53

Baseline severity, NIHSS at 7 days 0 (0–1) 0 (0–1) 0 (0–1) 0.43

Duration of hospitalization, days 11.9 ± 14.0 12.6 ± 15.4 10.7 ± 11.6 0.35

Inpatient rehabilitation, yes 82 (44.8%) 52 (46.8%) 30 (41.7%) 0.54

Complications during hospitalization

 Thromboembolic disease, yes 1 (0.5%) 1 (0.9%) 0 (0%) 1

 Pneumonia, yes 1 (0.5%) 1 (0.9%) 0(0%) 1

 Urinary tract infection, yes 5 (2.7%) 2 (1.8%) 3 (4.2%) 0.38

 Fall and injuries, yes 1 (0.5%) 1 (0.9%) 0(0%) 1

 Recurrence of stroke 6 (3.3%) 3 (2.7%) 3 (4.2%) 0.68

Initial treatment 0.81

 Conservative medical treatment 173 (94.5%) 104 (93.7%) 69 (95.8%)

 Thrombolysis or thrombectomy 6 (3.3%) 4 (3.6%) 2 (2.8%)

 Decompressive craniectomy 4 (2.2%) 3 (2.7%) 1 (1.4%)

WIC, Charlson’s weighted comorbidity index; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; *p < 0.05, **p < 0.001, compared between young and old 
patients using independent t-test and chi-square test for numerical and categorical variables, respectively.
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throughout the follow-up period (36). Additionally, another study 
suggested that lower limb ataxia improved up to 3 months, although 
incoordination of the lower limb remained (37). In this study, 

we  demonstrated that motor function, as evaluated by the FMA, 
plateaued at 6 months after onset. This finding may be explained by 
the faster recovery of upper limb function, followed by the gradual 

FIGURE 3

Comparison of multifaceted functional outcomes at each time point after stroke onset between the young and old patients. (a) Fugl-Meyer 
Assessment. (b) Functional Ambulation Category. (c) Korean Mini-Mental State Examination. (d) American Speech-Language-Hearing Association 
National Outcome Measurement System Swallowing Scale. (e) Short version of the Korean Frenchay Aphasia Screening Test. All data are presented as 
mean values with 95% confidence intervals. *p < 0.05, **p < 0.001, compared between each time point using paired t-test and Wilcoxon signed-rank 
test, with Bonferroni correction.

FIGURE 2

Multifaceted functional outcomes at each time point after stroke onset. (A) Fugl-Meyer Assessment. (B) Functional Ambulation Category. (C) Korean 
Mini-Mental State Examination. (D) American Speech-Language-Hearing Association National Outcome Measurement System Swallowing Scale. 
(E) Short version of the Korean Frenchay Aphasia Screening Test. All data are presented as mean values with 95% confidence intervals. *p < 0.05, 
**p < 0.001, compared between each time point using paired t-test and Wilcoxon signed-rank test, with Bonferroni correction.
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improvement of lower limb function, including ataxia. Furthermore, 
this study also demonstrated continued improvement in ambulatory 
function up to 12 months. This improvement in gait may be beyond 
balance problems, including further improvement in gait speed, 
which was reported as the remaining deficit in the previous study 
(37). Future research is needed to identify the precise factors that 
contribute to the improvement in motor and ambulatory function. 
The recovery of language function in patients with cerebellar 
infarction is still not well recognized. Recently, language deficits 
resulting from cerebellar lesions have been associated with cognitive 
dysfunction or non-motor language impairments (38–40). Such 
deficits include difficulties in word retrieval, impairments in reading 
and writing, reduced fluency, or agrammatic speech. However, the 
exact longitudinal trajectory of cerebellar-induced language deficits 
remains unclear. This study demonstrated that language deficits in 
patients with cerebellar infarction recovered within 6 months after 

onset. However, the details of recovery in these deficits require further 
investigation in future studies.

In subgroup analysis, the young patients had better outcomes as 
indicated by the mean values across all functional domains. Notably, 
significant differences were observed in cognitive functions. Cognitive 
function significantly declined between 18 and 30 months after onset, 
as determined by the paired t-test. One study reported a long-term 
cognitive deficit in 277 young ischemic stroke patients, including 24 
patients involving cerebellum (41). They reported impairments in 
mental speed, cognitive flexibility, and working memory. Other study 
reported that cerebellar infarction patients may exhibit disturbances 
of executive function and verbal fluency (42). These cognitive defects 
have been reported in previous studies as cerebellar cognitive affective 
syndrome (CCAS) (43, 44). On the other hand, while not yet 
definitively established, prior studies have reported on vascular 
cognitive impairment (VCI) following cerebellar stroke (45, 46). In 

FIGURE 4

FIM at each time point after stroke. (a) FIM of total patients. (b) FIM categorized by age. All data are presented as mean values with 95% confidence 
intervals. FIM, Functional Independence Measure *p < 0.05, compared between each time point using paired t-test with Bonferroni correction.

TABLE 2 Linear regression model predicting FIM at 12 months after stroke.

Factors Univariable analysis Multivariable analysis†

β SE p-value β SE p-value

Vascular territory (reference, PICA)

 Superior cerebellar artery −6.08 2.91 0.04* −5.49 2.64 0.04*

Age −0.21 0.08 0.01* −0.17 0.08 0.03*

Sex, female −7.31 2.11 <0.001** −6.59 2.25 0.004*

Alcohol, current 4.57 1.88 0.02* 1.13 1.94 0.56

Initial severity, NIHSS −1.81 0.41 <0.001** −1.60 0.43 <0.001**

Duration of hospitalization, days −0.15 0.06 0.02* −0.05 0.07 0.52

Functional level at 7 days

 FMA 0.28 0.11 0.02* −0.09 0.15 0.56

 FAC 1.88 0.57 0.001* 0.19 0.78 0.81

 K-MMSE 0.57 0.21 0.01* 0.03 0.24 0.88

 ASHA-NOMS 1.81 0.65 0.01* 0.70 0.86 0.42

FIM, Functional Independence Measurement; SE, standard error, PICA, posterior inferior cerebellar artery; NIHSS, National Institutes of Health Stroke Scale; FMA, Fugl-Meyer Assessment; 
FAC, Functional Ambulation Category; K-MMSE, Korean Mini-Mental State Examination; ASHA-NOMS, American Speech-Language-Hearing Association National Outcome Measurement 
System Swallowing Scale. *p < 0.05, **p < 0.001.
†R2 0.26 in multivariable linear regression analysis.
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our study, we observed a trend of cognitive decline in old patients, 
potentially indicating increased susceptibility to CCAS or VCI. Further 
research is needed to clarify the mechanisms behind long-term 
cognitive dysfunction in cerebellar infarction patients. Language 
function, as measured by the short K-FAST also showed a deteriorating 
trend in the old patients, although statistical significance was not 
found. Since the short K-FAST is primarily developed to assess 
aphasia, it may not sufficiently capture the broader spectrum of 
language dysfunctions observed in patients with cerebellar infarction, 
such as agrammatism, dysarthria, or deficits secondary to cognitive 
impairment (39, 47, 48). Nevertheless, this deteriorating trend in the 
old patients may suggest that the long-term language problems 
induced by cerebellar infarction warrant further investigation using 
more detailed assessments and exploring their relationship with 
cognitive function. Swallowing dysfunction, or dysphagia, showed no 
significant differences in recovery between the two subgroups, both of 
which exhibited favorable outcomes. Since dysphagia is relatively less 
frequently reported as a disabling problem in patients with cerebellar 
lesions, the finding of this study align with that of previous research 
(49). Regarding motor function, as assessed by FMA, the old patients 
did no show significant differences throughout the follow-up period, 
although a declining trend was observed starting at 24 months post-
onset without statistical significance. The young patients reached a 
plateau at 6 months and maintained a favorable status. The 
deteriorating trend observed in the old patients may warrant further 
investigation in future studies, including a detailed assessment of 
cerebellar-specific motor symptoms, such as limb ataxia.

Functional independence, as measured by FIM, significantly 
improved from 3 to 12 months after onset, possibly due to 
improvements in ambulatory function. This result may suggest that 
the level of independence in patients with cerebellar infarction is 
primarily influenced by ambulatory function, and consistent 
rehabilitation efforts should focus on improving ambulatory function. 
In subgroup analysis, young patients showed improvement from 3 to 
12 months after onset. Moreover, FIM demonstrated a sustained 
improving tendency up to 36 months without statistical significance. 
However, the mean value of FIM score in old patients exhibited no 
significant differences during the follow-up period. In addition, a 
declining trend in independence from 24 months was observed, 
although this trend did not reach statistical significance. This may 
be associated with deteriorations in the domains of motor, ambulation, 
and cognition. A previous study reported that the functional status of 
stroke patients, as measured by the Barthel Index, showed a decline 
beginning 3 years after onset. This decline was associated with older 
age, and cognitive dysfunction was also suggested to contribute to 
functional decline (50). Further investigation and research are 
required to evaluate these relationships in detail.

Furthermore, we  demonstrated prognostic factors that could 
be associated with the functional outcome at 12 months, when the 
plateau was reached. Older age, vascular territory involving SCA, 
female sex, and greater initial severity were found to be  negative 
prognostic factors. Well-known prognostic factors documented in 
previous studies included the initial severity, loss of consciousness, 
stroke volume, and the vascular territories (2, 6, 10, 13, 51). Consistent 
with previous studies, patients with lesions in the SCA vascular 
territories showed worse prognosis, which is well-documented due to 
more severe impairments in posture and ataxia (2, 10, 37). In addition, 

we revealed that age is an important prognostic factor for cerebellar 
infarction. Although older age is a well-known negative prognostic 
factor in stroke, the impact of age on cerebellar infarction has not been 
well established. One previous study reported that age had no 
significant effect on functional recovery from cerebellar infarction (6). 
On the other hand, a recent study reported old age as an independent 
predictor for unfavorable outcomes (13). We suggest that age should 
be  focused when addressing the functional outcome in cerebellar 
infarction. Furthermore, sex was identified as a prognostic factor. 
Prior research indicates that female patients with general stroke tend 
to have worse functional outcomes than males, however, the exact 
underlying mechanisms for this disparity have not been fully 
understood (52, 53). Future studies would focus on exploring this 
relationship in cerebellar infarction patients.

The strength of this study is that it was a relatively large, 
multicenter study evaluating the long-term functional outcomes of 
various functional domains. In addition, we examined the functional 
outcomes in more detail and showed the differences based on age. This 
study has several limitations. First, radiologic information was lacking. 
However, this study aimed to demonstrate the recovery based on 
multifaceted functional outcomes. Thus, we believe the results are 
clinically meaningful despite the absence of radiologic findings. 
Second, because these data were collected from the KOSCO study, 
which assessed stroke patients in general, cortical stroke-centric tools 
were used in the assessments. As a result, cerebellar-specific issues 
such as balance problems, dysmetria, or cerebellar-specific dysarthria 
may not have been adequately captured. Additionally, the tools used 
in this study are thought to have ceiling effects, potentially leading to 
an underestimation of actual recovery. Therefore, future research is 
needed to emphasize the importance of incorporating cerebellar-
specific assessments to address this limitation. Third, there were 
relatively few patients received thrombolysis or thrombectomy. 
Therefore, the impact of these reperfusion therapies on the long-term 
functional outcome remains unknown. Future studies are needed to 
evaluate the impact in a larger population, although recent study 
demonstrated receiving reperfusion therapies was not an independent 
predictor of the outcome (13). Fourth, due to low predictive power 
and the relatively small number of patients reporting functional 
dependency, the results maybe imprecise in terms of clinical 
applicability in predicting functional prognosis (54). Further studies 
involving a larger number of participants with more parameters at 
subacute stroke phase will be needed to accurately evaluate the impact 
of functional prognosis. Lastly, there were missing data at each time 
point during the follow-up period.

Conclusion

In conclusion, this study demonstrated the recovery of various 
functional domains in patients with isolated cerebellar infarction. 
The long-term prognosis of patients with cerebellar infarction was 
relatively favorable. Furthermore, old patients with isolated 
cerebellar infarction tended to have a poor prognosis and showed 
deteriorating trends in their functional outcomes from 18 to 
24 months after stroke. This study provided valuable information 
for the evaluation and management of patients with isolated 
cerebellar infarction.
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