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Background
More than half of all ischemic stroke cases have mild symptom 
severity on initial presentation [1] but these patients are 
frequently excluded from thrombolytic therapy [2]. However, this 
denial of intravenous thrombolysis (IVT) remains controversial as 
minor ischemic stroke patients do not always have a favorable 
outcome when left untreated [3]. 

Data on IVT in patients with very minor ischemic stroke (VMIS) 
as defined by National Institute of Health Stroke Scale (NIHSS) 
score=0 or 1are even more limited. So far, only three studies have 
reported data on VMIS patients [4,5,6].

This study systematically analysed the clinical characteristics, 
safety and outcome of VMIS patients treated by IVT in a 
community-based hospital.
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Abstract
Introduction: Intravenous thrombolysis (IVT) in minor ischemic stroke is 
controversial and often a minimum score of National Institute of Health Stroke 
Scale (NIHSS) is recommended for thrombolysis. Clinical characteristics, safety and 
outcome of very minor ischemic stroke (VMIS) treated by IVT were assessed.
Methods: Data of all patients treated with IVT during the last 5 years were 
extracted from a prospectively collected database. VMIS was defined as NIHSS=0 
or 1 on admission. Baseline demographic data, symptoms, clinical and imaging 
findings, and outcome of VMIS patients were analysed.

Results: From 2010 to 2014, in total 477 patients were treated with IVT which 
included 12 VMIS (2.5%) patients. No complication or intracerebral haemorrhage 
occurred in the VMIS group. Median Rankin scale among VIMS patients improved 
from 4 at admission to 0 at discharge. Main symptoms of verified VMIS patients 
comprised mild aphasia/dysarthria (n=3) and gait ataxia (n=7), the latter not being 
registered by NIHSS. 

Conclusions: This data add evidence that IVT may be safely performed in VMIS. 
VMIS incorporates often gait ataxia resulting from brainstem stroke which is not 
tested using the NIHSS. Thrombolysis decision should also be based on functional 
disability.
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Methods
Data of all consecutive stroke patients with IVT admitted to the 
stroke unit at Klinikum Traunstein, Bavaria, Germany during the 
period 2010 to 2014 were prospectively recorded at the time 
of admission of patients. Klinikum Traunstein is a community 
hospital in a rural area of southeast Bavaria and takes care for 
approximately 200,000 people [7]. Being a cohort study using 
a regularly approved therapy and performing all procedures in 
accordance with institutional guidelines, no specific approval by 
local ethics committee was required.

Baseline demographic data, symptoms, clinical and imaging 
findings, and outcome were assessed. Symptomatic intracerebral 
haemorrhage (sICH) was defined as any haemorrhage type on 
the post-treatment imaging scan, combined with a neurological 
deterioration of 4 points or more on the NIHSS from baseline, 
or from the lowest NIHSS value between baseline and 24 h, or 
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leading to death [8]. Statistical analysis was performed using 
Statistical Package for the Social Sciences software (SPSS Version 
23, Chicago, IL, USA).

Results
During the five-year-period 2010 to 2014, altogether 477 stroke 
patients received IVT which included 12 (2.5%) patients with 
VMIS. The yearly number of stroke patients with IVT rose from 
64 in the year 2010 to 123 in 2014. With increasing number of 
thrombolysis patients, minimum and maximum NIHSS of stroke 
patients changed from 1 (in 2010) to 0 (in 2014) and from 25 (in 
2010) to 30 (in 2014), correspondingly. 

Details of these 12 VMIS patients are presented in Table 1, 
median age was 63 years. No complications like angioedema, 
any haemorrhage including intracerebral haemorrhage occurred. 
Median Rankin scale improved from 4 at admission to 0 at 
discharge. After completed diagnostic work-up, in two patients 
the initially suspected diagnosis of ischemic stroke could not be 
confirmed. The first of these “stroke mimics” had viral encephalitis 
and the second stroke mimic suffered from a complex partial 
seizure. Excluding these two stroke mimics, the main presenting 
symptoms of the remaining 10 verified VMIS patients comprised 
gait ataxia (n=7) and mild aphasia/dysarthria (n=3). 

Six of the seven VMIS patients with gait ataxia had vertebrobasilar 
stroke (4 brainstem, 2 posterior cerebral artery territory). For 
example, a 39 year old woman (patient 2) presented with acute 
dizziness which started about 1½ hours earlier. On examination 
a massive gait ataxia with tendency to fall to the left and 
hypoesthesia of the left half of the face was noted. Due to the 
favorable time window and the functionally severe deficit, IVT 
was performed. Her symptoms regressed completely after IVT. 
MRI of the brain revealed a small brainstem ischemia (Figure 1).

Discussion
Treatment of patients with minor ischemic stroke is still debatable 

as the risk-net benefit remains unclear. In an observational 
registry-based study, standard care with IVT was more effective 
than not receiving IVT in mild ischemic stroke patients, but 
there was a statistically nonsignificant risk of symptomatic 
haemorrhagic transformation [9]. A recent meta-analysis 
reported an association of good outcome in patients with mild 
stroke and treatment with IVT without a significant increase in 
mortality [10]. The analysis of outcomes by clinically important 
subgroups in the Third International Stroke Trial showed that in 
those with minor stroke (NIHSS <6), the odds of early death and 
sICH with tissue-type plasminogen activator (tPA) were at least 
as great as in patients with more severe stroke. However, for 
those with milder stroke (NIHSS 0–5) who have a good chance 
of survival free of dependency without IVT, the 3% risk of sICH 
(and doubling of the risk of early death with treatment) with 
thrombolysis has to be considered carefully [11]. 

Furthermore, the definition of minor ischemic stroke and its 
applicability for the use of thrombolysis is yet unsettled. An 
international Delphi study Consensus agreed on a minimal NIHSS 
score of 2-3 to warrant thrombolysis in stroke patients [6]. On 
the one hand, a recent pilot survey reported that the majority of 
clinicians disapproved thrombolysis with an NIHSS score ≤ 1 [2]. 
On the other hand, another survey of stroke clinicians’ practice 
patterns revealed that most of the experts do not have an NIHSS 
threshold below which they would not recommend rtPA; they 
make this decision based on the perceived disability of the 
deficit [5]. Finally, a minor or NIHSS score of 0 does not assure 
the absence of stroke as shown in the present study. Headache, 
vertigo, nausea, and truncal ataxia constitute alarming symptoms 
and signs of posterior circulation stroke that are not scored by the 
NIHSS and could precede a more severe stroke if not addressed 
early [11]. 

Data on thrombolysis in patients with very minor ischemic stroke 
(VMIS) are very limited as only three studies have reported 
experience with these patients. First, a single centre analysis of 

Patient Sex, Age
Leading symptoms

NIHSS RS on 
admission

RS on 
discharge Infarct localization Infarct etiology

1 m, 71 gait ataxia, diplopia 0 4 0 brainstem microangiopathy
2 f, 39 gait ataxia, facial hypaesthesia 1 4 0 brainstem microangiopathy
3 f, 63 mild aphasia 1 2 0 left MCA intervention
4 m, 62 mild aphasia 1 2 0 n/a encephalitis

5 m, 59 gait ataxia, nystagmus, mild 
dysarthria 1 4 0 right parieto- occipital 

cortical, left cerebellum cardiogenic

6 f, 44 mild aphasia 1 2 0 left MCA dissection
7 m, 65 mild dysarthria 1 2 1 right MCA microangiopathy
8 m, 76 gait ataxia, diplopia 1 4 0 brainstem cardiogenic
9 f, 73 gait ataxia, dysarthria 1 3 0 n/a Complex focal seizure

10 f, 44 gait ataxia, hypaesthesia 1 4 1 Right MCA cardiogenic
11 m, 78 gait ataxia 0 4 0 Right PCA cryptogenic

12 m, 62 gait ataxia, facial palsy, central 
nystagmus 1 4 1 brainstem cardiogenic

Abbreviations: m=male, f=female, NIHSS=National Institute of Health Stroke Scale on admission, RS=modified Rankin Scale, n/a=not applicable, 
MCA=middle cerebral artery, PCA=posterior cerebral artery

Table 1: Characteristics of patients presenting with very minor ischemic stroke and treated with thrombolysis.
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off-label use of IVT in acute ischemic stroke found that minor 
stroke patients (defined by NIHSS<1) had an overall worse 
outcome compared with the group with on-label use. However, 
the minor stroke group encompassed only 3 patients without 
further details [3]. Contrary, the second study compared 1633 
patients with mild symptoms (NIHSS ≤5) but without IVT with 
158 patients (including 11 patients with NIHSS=0) who received 
tPA and found that treatment with tPA was associated with an 
excellent outcome [10]. Finally, a large retrospective analysis of 
IVT treatment in 5910 mild stroke (NIHSS ≤ 5) patients (including 
109 patients with NIHSS=0) yielded that treatment complications 
were similar across all NIHSS categories. In practice, clinical, 
functional and imaging considerations are used to decide on 
the use of thrombolysis in patients with suspected stroke with 
mild or rapidly improving symptoms. The present study provides 
further evidence for the safety and efficacy of IVT in patients with 
minor ischemic strokes using as much as possible, the clinical, 
brain parenchyma and neurovascular imaging information on 
their 10 patients.

Despite being a successful and wide-spread tool, the NIHSS 

has been criticized for some problems. Beyond partially poor 
reliability, redundancy and complexity, important elements 
indicating posterior circulation strokes receive no score (e.g. 
diplopia, dysphagia, gait ataxia, nystagmus) [12]. The newly 
developed modified National Institutes of Health Stroke Scale 
(mNIHSS) dropped ataxia as it showed poor reliability so the 
mNIHSS is still not able to assess brainstem strokes [12]. In 
contrast, other stroke scores like the Scandinavian Stroke Scale 
[1] or the European Stroke Score [8] assess gait disorders. The 
present data show that in all seven patients with gait ataxia NIHSS 
rating indicated a very mild stroke despite the massive functional 
disability. Basing the IVT decision solely on NIHSS would have led to 
a denial of thrombolysis impairing the chance of a good outcome. 
The importance of a full neurological examination is further 
underlined by another study of minor stroke patients (NIHSS ≤ 5) 
not treated with thrombolysis. The results suggested that isolated 
ataxia should not be simply regarded as a minor symptom given 
that 23.8% of patients had an unfavourable outcome and 14.3% 
remained dependent. A substantial proportion of these patients 
might have a disabling truncal ataxia not reflected in the NIHSS 
score or a severe brain stem infarction with an initial presenting 
symptom of ataxia only [13-20].

One major limitation of this present study is the uncontrolled, 
non-randomized design, which restricts firm conclusions 
regarding the efficacy of IVT in patients with VMIS. The Study of 
the Efficacy and Safety of Activase (Alteplase) in Patients with 
Mild Stroke (PRISMS) will hopefully answer remaining questions 
[13]. 

In summary, this study adds evidence that IVT may be safely 
performed in patients with VMIS who often present with gait 
ataxia resulting from brainstem stroke. As gait ataxia is not 
assessed by the NIHSS, thrombolysis decision should be better 
based on functional disability.
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Figure 1 Diffusion-weighted imaging showing a small ischemia 
in the dorsal left medulla oblongata.
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