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Abstract

Stroke is the second highest cause of death globally and a leading cause of not
only physical disability but also cognitive. Approximately two-thirds of Ischemic
Stroke patients, who represent the most common type of stroke are found to
have mild deficits. Minor stroke, sometimes also referred to as “mild stroke”,
is often defined in research studies as a National Institute of Health Stroke
Scale (NIHSS) score of 5 or less, although, the cut point for NIHSS score or
standardized criterion to define minor stroke has not been established. In the
past, many studies have been focusing on the definition of the minor stroke
to better stabilize the acute treatment guidelines, to predict the functional
outcome, and also for early risk factors stratification. Different studies use
different criteria or different cut-points of NIHSS scores to define minor
stroke. Aside from indecision of acute management of minor stroke, many
other questions have been raised regarding minor strokes, for example, the
interaction of large vessel occlusion with minor stroke, the prevalence rate of
depression, anxiety, cognitive dysfunction, chronic head after minor stroke,
and so on. Finding a universal definition for minor stroke is the key to estab-
lish the guideline for management for this group of patients. However, the
guidance of treatment of minor stroke is not the focus of this review. The re-
view will focus on the deep comprehension of minor stroke characteristics,
summarizing the new findings related to minor stroke, and highlight the es-
sential points to consider for characterizing mild stroke symptoms for a new
direction guide for future studies.
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1. Introduction/Background
Definition

The term “minor”, as an adjective, is referred to as inferior to importance, size,
degree, or seriousness, considering this definition of the term “minor”, we are
assuming that all minor stroke occurrences present whit a small degree of disa-
bility, less seriousness or importance. Perhaps, it is necessary to establish what
should be considered minor, and what should not be.

Determining one unanimous definition for minor stroke has been a challenge
for researchers. Up until now, the universal standard definition for minor stroke
has not been established yet, and the controversy about the acute management
remains [1] [2]. Previously, many stroke tools (e.g., NIHSS—National Institute
of Health Stroke Scale, SSS—Scandinavian Stroke Scale, mRS—modified Rankin
Scale, BI—Barthel Index, SIS—Stroke Impact Scale Table 1) have been a subject
of study for better comprehension of minor stroke, with an objective to obtain a
consensus on the definition of the minor stroke. The most commonly accepted
definition of minor stroke was based on the cutoff NIHSS score or consideration
of some stroke symptoms. However, a definition of minor stroke will depend on

the point of interest of the researchers. Some studies choose to use the absence or

Table 1. Scales used in clinical interpretation of stroke.

Stroke Tools and Application

NIHSS (National Institute of Health Stroke Scale)

Is a systematic assessment tool that provides a quantitative measure of stroke-related neurologic
deficit. A different cutoff NIHSS score are used to classify stroke level of severity: Very Severe: >25;
Severe: 15 - 24; Mild to Moderately Severe: 5 - 14; Mild: 1 - 5.

SSS (Scandinavian Stroke Scale)

Is an alternative stroke scale that is designed to give a score based on the level of consciousness eye
movement and severity of paralysis. Stroke severity has been graded using this scale as: Mild: 43 -
58; Moderate: 26 - 42, Severe: 0 - 25.

mRS (Modified Rankin Scale)

Is a stroke tool used as reference for prediction of outcomes; mRS > 2 is considered more related
with dependency and death after stroke.

BI (Barthel Index)

The Barthel index is used to assess disability and to monitor changes in disability over time, second
most used stroke scale for prediction and outcomes. The normal score is 100, and lower scores
indicate greater dependency.

SIS (Stroke impact Scales)

Is a stroke scale based on self-report, health status measure that evaluates disability and
health-related quality of life after stroke. It was designed to assess multidimensional stroke
outcomes, including strength, hand function Activities of Daily Living, communication, emotion,
memory and thinking, and participation.

Notes: The NIHSS and SIS scales are used in earlier stage of stroke for decision make of acute treatment
and to assess recovery/deterioration; The mRS, BI and SIS are used to determine the level of disability and
outcomes; (The NIHSS score tools it’s been an important tool to define minor stroke not only in the re-
search studies, but also in clinical practice, by selecting a different cutoff in the NIHSS score for classifica-
tion of minor and non-minor stroke).
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presence of some stroke symptoms to define minor stroke and, some define mi-
nor stroke based on the stroke syndromes [3] [4].

Since 1996, with the FDA approval of intravenous tissue plasminogen activa-
tor (tPA) for the treatment of acute ischemic stroke, most of the patients in-
cluded in the studies for determination of the efficacy of this treatment, pre-
sented with a significant deficit—an NIHSS > 9 score [5]. Up to date, the infor-
mation about the efficacy of this treatment in the group of patients with mild
stroke symptoms is still controversial. Afterward, the importance to determine
the definition of minor stroke emerges since mild stroke symptoms are consi-
dered to be very common criteria for thrombolysis exclusion [6] [7]. One study
found that, patients who were considered too mild or were documented to have
significant improvement, either remained dependent at hospital discharge or
died during hospital admission [2].

We performed an electronic literature search for different definitions for mi-
nor stroke, using the terms “minor stroke” and “mild stroke symptoms” defini-
tion, summarized in Table 2, since definitions based on stroke symptoms are
more subjective to individual opinion, the results showed that, studies that de-
fined mild stroke based on stroke symptoms, even when only mild symptoms
were attributed for minor stroke definition, patients still present disability or
some level of complication.

Frequently, in literature the NIHSS score and mRS are used to determine the
stroke severity and patient selection during the study, and a different cutoff
NIHSS scores were used by different research groups. During our research, we
found that the cutoff NIHSS score less than or equal to 5 is the most frequently
used in the research studies. However, a cutoff NIHSS less than or equal to 3
points was found to be reasonable to define minor stroke in different studies [3]
[8], because patients from this group of study showed better outcomes after 90
days. Other studies define minor stroke as mRS score < 2 point, considering
the fact that mRS score gives information about death risk and disability and
could better point out the needs of the patients after hospital discharge [1].
Several definitions have been proposed by different studies, to be considered as
a possible definition for minor stroke however, no consensus definitions were

made.

2. The National Institutes of Health Stroke Scale (NIHSS)
Score and Minor Stroke Symptoms

The National Institutes of Health Stroke Scale (NTHSS) was developed to help
physicians assess the neurological impairment to determine the stroke severity
and also to select the candidates for thrombolytic therapy. The current NIH
stroke scale contains 11 items with a total score ranging from 0 to 42 points. Up
until now the National Institute of Health Stroke Scale (NIHSS) has been consi-
dered the most standard and accurate scale used to define minor stroke [1],

however, some items of the NIHSS have lower interrater reliability. Hence, many
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Table 2. Definitions for minor stroke-based on the stroke symptoms and outcomes.

Definitions

Study design/findings

(Kernan, 1991): Minor Stroke was defined as the
presence of full strength in all but one limb, in

which there could be only a mild weakness, and the

absence of more than mild dysphasia, or patients
with monocular blindness who did not recover
beyond 24 hours [8].

(Carlsson et al,, 2004): Mild Stroke was defined as

no or slight motor impairment or a high level of
independence in personal ADL [9].

(Johansson et al, 2007): Mild Stroke was defined as

the absence of significant limitations of functions
[10].

(Muren et al, 2008) Mild stroke was defined as the
ability to walk more than 10 meters independently,

live at home, be independent in activities of daily
living [11].

(Jones Michael R. et al, 2000): Minor Stroke

definition was determined by using the absence of
motor deficits or presence of mild hemiparesis with

or without dysarthria and without alteration in
sensation [12].

(National Institute of Neurological Disorders
Stroke rt-PA Stroke Study Group, 2005): Minor
Stroke was attributed to all patients in the study
without measurable deficit on the NIHSS score,
pure sensory stroke, isolated ataxia, isolated
dysarthria, and isolated facial weakness neglect,
horizontal eye movements, or visual fields [13].

(Liu-Ambrose et al, 2007): Minor Stroke was
defined as functionally minimal impairments of
finer movement but with controlled and normal
movement through the full range [14].

Retrospective cohort study: The study result
showed that, clinical features such as the age of
more than 65 years, diabetes, and
hypertension, can be combined to stratify
effectively the risk for a subsequent stroke or
death in patients with minor stroke or TIA.

A qualitative design: This study result showed
Astheno-Emotional Syndrome with mental
fatiguability as one of the most common
symptoms affecting many dimensions of
everyday life, which in turn affected the
performance of activities and independence.

Quantitative method: Results showed that
women with a mild stroke experience ADL
problem have the potential to be independent
if they received adequate rehabilitation.

Quantitative method: According to this study,
HRQoL was reduced with the lowest SIS scores
in the domains of strength, hand function, and
participation domains and the highest scores in
the domains of mobility, communication,
activities of daily living/instrumental activities
of daily living, and memory.

Retrospective cohort: The study found
evidence of a small but significant racial
difference in initial stroke severity, with black
individuals having more severe strokes.

Clinical trial: The result of this clinical trial
suggests that the risk-benefit ratio for using
tissue plasminogen activator in minor-stroke
patients favors treatment in eligible patients.

Cross-sectional analysis: The study found that
impaired cognitive flexibility, specifically
response inhibition, may exert an influence on
falls through impaired balance and mobility.

Abbreviations: The term Mild Stroke = to Minor Stroke; ADL (Activities of Daily Living); HRQoL

(Health-Related Quality of life).

controversies are emerging in different studies regarding the accuracy and speci-

ficity of the degree of NIHSS score to define minor stroke, highlighting that

some items on the NIHS scale are highly weighted, and not all stroke symptoms

are captured by the scale. One study showed that a proportion of subjects with

TIA or minor stroke who had an NIHSS score of 0 on the evaluation became

disabled at 3 months, with mRS > 2 [15].

Patients with mild stroke symptoms only, should not be underestimated based
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on the low NIHSS score. The following points should be considered when to use
NIHSS to define minor stroke. First, the NIHSS is very limited to the aphasic pa-
tients, it can be difficult to analyze the degree of deficits. Second, some stroke
symptoms are not captured by the NIHSS, for example, ambulation, fine finger
movement, distal hand weakness, gait speed, cognitive abnormalities, which can
be associated with poor outcomes or stroke deterioration [16] [17]. Third, the
difference between left and right hemisphere stroke. Patients with right hemis-
phere stroke tend to have a lower NIHSS score compared to left hemisphere
stroke patients, even though the right hemisphere tends to present a larger size
of brain lesion on the imaging [18] [19]. Fourth, symptoms of posterior circula-
tion stroke can be misdiagnosed by NIHSS [20] [21], given that symptoms of
posterior circulation such as truncal ataxia, cranial nerve palsies, nausea, head-
ache, dizziness are not captured by NIHSS [15]. Finally, use of NIHSS scores
alone to determine stroke severity is very limited, perhaps, an early evaluation of
a more specific imaging exam such as MRI-DWTI to detect the clear size of brain
lesion, vascular imaging of the head and neck to evaluate large artery occlusion
can be incorporated to the NIHSS score during stroke evaluation. Other neuro-
logical tools such as GCS (Glasgow Coma Scale) can be very useful in patients
with posterior circulation stroke to determine the of level consciousness, and
tests of swallowing function can also be added to the routine of evaluation of
stroke severity since they can be helpful to detect brainstem lesion.

Despite the shortcomings aforementioned, the NIHSS is very reliable to pre-
dict poor outcomes in patients with a very high NIHSS score, according to the
result of the Trial of Org 10,172 in acute stroke [22]. Another study showed that
there is a strong correlation between the NIHSS score and median DWI lesion
volume [18] [23]. Different types of neurological deficits may represent a differ-
ent significance to the patient’s ability function. Considering only the NIHSS
score to determine stroke severity, can cause neglection of the patient with very

significant disabled deficits.

3. The Interrelationship between Some Specific
Stroke Deficits and Minor Stroke

Considering a stroke symptom as non-disabling is very subjective to the physi-
cians’ opinion and, will also, depend on the type of symptoms and which group
of patients the symptom is attributed to. For example, some stroke symptoms
can be more disabling in old patients compared to young individuals. Concor-
dance has been found between the studies expressing that some stroke deficits
such as visual fields, gait ataxia, cranial nerve palsies, neglect, distal hand weak-
ness, dysarthria can predict poor functional outcomes [17] [24] [25]. Another
study showed that patients who tested abnormal for the scores on the itemized
items for LOC, motor, or ataxia were less likely to be discharged home [16].
However, some specific stroke symptoms were found to be correlated to the

poor outcomes in minor ischemic stroke. One study found that 23.8% of patients
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who presented isolated ataxia had unfavorable outcomes [17]. Another study
showed that leg weakness and extinction or inattention symptoms may be also
associated with unfavorable outcomes in patients with minor stroke [25]. How-
ever, several other symptoms are associated with poor outcomes in minor stroke
patients, either independently or associated with others factor such as age, di-

abetes mellitus, female sex and presence of large vessel occlusion [7] [25] [26].

4. Minor Stroke and Large Vessel Occlusion

Up to date, there are no specific guidelines for the management of patients with
large vessel occlusion (LVO) who present with mild symptoms. One study
showed that about one-third of the ischemic stroke patients harbor large vessel
occlusion [27], and the LVO were considered to be very consistent, independent
predictor of neurological deterioration and disability in patients with minor
stroke [28] [29].

Recently, several clinical trials showed that patients with a large vessel occlu-
sion, often present low NIHSS score, however, they may end up having a poor
outcome if left untreated. Different studies found different efficacy of acute
management of mild ischemic stroke (NIHSS score < 5) in presence of large
vessel occlusion, even though, neither IV thrombolysis nor endovascular therapy
(ET) was recommended in the stroke guideline for minor ischemic stroke [30].

Many factors have been hypothesized as contributing to the low NIHSS score
on large vessel occlusion stroke. The presence of a good collateral vessel is cru-
cial to determine the stroke severity. Patients with very developed collateral may
have mild clinical symptoms during a stroke episode, even if they present a large
size lesion in the imaging [31] [32]. LVO in Stroke with low NIHSS score left
untreated have a higher chance to develop secondary deterioration [27]. How-
ever, studies raised controversies regarding the benefit and efficacy of aggressive
management this group of patients with lower NIHSS score. Some studies
showed that acute perfusion with primary IVT and/or EVT may be safe and may
improve outcomes [29] [31] [33], While, another study found no benefit and
with a high risk of serious bleeding [34] [35].

5. Depression, Anxiety, Cognitive Dysfunction
and Headache after Minor Stroke

Depression after stroke is very common, especially in patients with moderate to
severe stroke. Approximately one-third of stroke survivors will suffer from de-
pression at least once [36]. Factors such as physical disability, stroke severity,
depression before stroke, cognitive impairment, anxiety, older age, and female
sex were found to be consistent prediction for depression after moderate to se-
vere stroke [37] [38]. However, very little is known about the prevalence of de-
pression and cognitive dysfunction in minor stroke patients. One study con-
ducted in patients with minor stroke (cutoff NIHSS score < 5) showed a preva-

lence rate of 40% for depression, and components such as low level of education
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and diabetes have a significant correlation with depression after minor ischemic
stroke [39]. On the other hand, another study found a prevalence of 29% depres-
sion rate, with a high incidence in the first year after the stroke event [40]. Nev-
ertheless, in this study, the predictors such as female gender, mild global cogni-
tive impairment, smoking, and stroke recurrence, were found to have a strong
correlation with depression in minor stroke [40], which is very consistent with
some predictors found in more severe stroke.

Minor stroke patients may also have a cognitive function impairment, fatigue,
anxiety, chronic headache, and apathy. All these post-stroke complications may
have a big impact on the Quality of Life (QOL) [41], social activities, and ability
to return to work. Therefore, the early diagnosis and early treatment are crucial
to this group of patients, in order to promote a better quality of life. One longi-
tudinal study of cognitive and emotional impairment after a minor stroke
showed that there is a significant improvement of cognitive function from 3 to
12 months but prevalence of cognitive impairments in 35% of the subjects after
12 months [42].

Fatigue may be present even in the absence of mental or functional impair-
ment. One study shows that about 30% of patients at 6 months, and 34% at 1
year after a minor stroke may develop fatigue symptoms [43] [44]. Prevalence of
anxiety was found to be very high, up to 20% at 12 months, and there was no
correlation found between the development of anxiety and prevalence of depres-
sion [43] in minor stroke patients. Headache after stroke is fairly common [45],
however, the prevalence rate in minor stroke patients is unknown. Future stu-
dies to determine the prevalence of headaches in patients with mild stroke are

necessary.

6. Long Term Management for Minor Stroke;
What Can Be Offered?

Stroke education and patient compliance with treatment may be improved with
inpatient hospitalization. In addition, close follow-up monitoring, and imaging
studies in outpatients may contribute to the stratifications of patients with risk
of recurrence of new stroke after TIA or minor stroke. The EXPRESS study
showed [46] that up to 10% of the risk of stroke recurrence in TIA and minor
stroke patients was on the first week. Early initiation of existing treatments after
TIA or minor stroke was associated with an 80% reduction in the risk of early
recurrent stroke. Minor stroke and TIA are typically treated conservatively with
antiplatelet agents and general vascular prevention strategies. The clinical trial
CHANCE demonstrates the efficacy of combination therapy of Aspirin and Clo-
pidogrel in reducing stroke recurrence in high-risk TIA and minor stroke pa-
tients [47].

Minor stroke patients also benefit from health lifestyle education and risk
factors modification, because they represent a high risk for subsequent stroke.

Support services to address functional impairments, as well as assessment for
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rehabilitation [48], psychiatry follow-up if there is any indication.

7. Conclusion

Defining minor stroke is very challenging, considering that what can be consi-
dered mild to the physician may not be to the patients, and the degree of disabil-
ity will depend on the physicians’ point of view. Stroke with large vessel occlu-
sion may sometimes present with a low NIHSS score initially, therefore, a low
NIHSS score or an isolated stroke symptom should not be underestimated. To
attribute the diagnoses of minor stroke there are a few things that should be
considered: a) the choice of acute management; b) the symptoms characteristic;
c) the short-term and medium-term outcomes; d) the possible complication in
individuals’ group of patients. Very little is known about the relationship of
LVO, depression and cognitive disfunction in minor stroke, further studies will
be necessary related to this topic. More studies should be directed to group of
patients with a very mild stroke symptom to universalize the definition of a mi-

nor stroke to enhance the decision of the management in clinical protocols.
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