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Abstract 

Background: The probability of a complete and disability-free recovery from an acute ischemic 

stroke is considerably increased by reperfusion, whether it be accomplished through intravenous 

thrombolytic drug therapy or, in some cases, endovascular mechanical thrombectomy. 

Intravenous thrombolysis is becoming less common due to the limited window of opportunity for 

therapy, and each patient must assess the possible advantages against the dangers of symptomatic 

cerebral haemorrhage. Pre-hospital and in-hospital paths should be optimized because shorter 

onset-to-reperfusion periods are more advantageous. While hemorrhage is more common in 

more severe strokes, a higher percentage of patients are disability free after therapy unless they 

suffer from a hemorrhagic consequence. There are a few rare side effects include swelling of the 

face, tongue and extra-cranial bleeding. Individuals who have substantial arterial blockage seen 

on imaging may occasionally benefit from endovascular mechanical thrombectomy. Effective 

treatment plans require well-coordinated services that can deliver care quickly in settings with 

the required resources (staff and equipment). It surges the incidence to return to independence 

greatly when a patient receives an intravenous recombinant tissue plasminogen activator (IV 

rtPA) within 4.5 hours of the spawn of symptoms. Shorter onset-to-treatment periods are 

associated with greater benefits; thus services should reduce treatment delay as much as possible. 

The most serious side effect of IV rtPA is symptomatic cerebral haemorrhage. The choice of 

treatment depends on weighing the likelihood of a positive clinical outcome against the danger of 

cerebral bleeding. A subgroup of large vessel occlusion patients benefits from endovascular 

mechanical thrombectomy in terms of their odds of a successful outcome. Endovascular 

operations can have vascular access, radiographic contrast media and vascular damage as side 

effects. 
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Introduction 

If blood flow is quickly restored following the commencement of an acute ischemic stroke, brain tissue may 

be saved. The likelihood of a full recovery without disabilities can be considerably increased by intravenous 

recombinant tissue plasminogen activator (IV rtPA) and endovascular thrombectomy employing stent 

retrievers. 

Intravenous thrombolysis: 

When IV rtPA is administered up to 4.5 hours after the onset of symptoms, there is a considerably higher 

chance that the patient would recover to independence, according to a meta-analysis of pooled patient data 

from 6,756 patients in 9 randomized controlled trials. The number needed to treat (NNT) for an excellent 

functional outcome is five for treatment within 90 minutes, nine for treatment within 91-180 minutes, and 

19 for treatment within 181-270 minutes after onset. The likelihood of a favorable outcome drops quickly 

with longer onset-to-treatment periods.1 
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Clinically difficult diagnoses, a narrow treatment window, and the requirement to individually weigh risk 

and benefit while taking into consideration relative contraindications continue to constrain clinical use of IV 

rtPA.2 However, service organization that optimize transfer routes can make 20% of patients eligible under 

the standards in place right now.3 Nevertheless, several 'legacy' contraindications resulting from earlier 

clinical trials and are even included on the prescription label have been replaced owing to the evidence of 

comparable efficacy and safety.4 (Fig 1) Regarding the decline in disability, the primary prognostic 

endpoint after stroke, IV rtPA had a net positive effect across all severity and age strata. 

  

Fig 1. Thrombolysis indications and contraindications. 

 

Indications and contraindications: 

Therapy choices should include each patient's risk-benefit balance and could be guided by modified RCT 

data that illustrates outcomes in various severity strata and time from onset to treatment.5 While the benefit 

of therapy changes with time to treatment and ought to be weighed versus the risk of symptomatic 

intracerebral haemorrhage (SICH), the relative benefit of therapy is consistent along various age groups and 

severities. Over the course of the first 4.5 hours, the relative risk of SICH seems stable. Absolute SICH risk 

rises when the stroke severity increases since it is correlated with both the severity of the stroke and the 

occurrence of older brain abnormalities such as old infarctions. However, risk factors for SICH also 

indicate a worse prognosis for strokes that go untreated (e.g., old age, diabetes, intense stroke, older 

computerized tomography (CT) changes) and overall treatment effect is consistent across all of these 

subgroups. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6297620/figure/F0001/
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Further clinical trials are needed since effects in mild stroke of NIHSS score 5 (National Institutes of Health 

Stroke Scale), are not properly characterised.6 Neurological scores should not take precedence over clinical 

assessment because even low NIHSS scores can indicate very serious problems (as isolated dysphasia or 

total hemianopia), while considerably high NIHSS scores (>25) are typically linked with stroke of the 

posterior circulation.7 

To rule out established recent ischemia and intracranial bleeding, brain imaging is crucial. There are not 

enough data on efficacy or safety in patients with other anatomical defects as these illnesses were largely 

left out of clinical trials to guarantee accurate diagnosis. Although the treatment impact of IV rtPA is not 

different in this subset, the presence of structurally significant hypodensity is a signal of severe irreversible 

ischemia (a "large ischemic core") and indicates a worse prognosis.8,9 CT or MR imaging, either as 

angiography or perfusion, can distinguish between established infarction and the penumbra (potentially 

reversible ischemia) and provides data on intracranial arteries and cerebral perfusion.10 Even though 

imaging characteristics, particularly a significant umbra (ischemic core) and weak collateral channels, are 

heavily linked to prognosis,
11

 an interference with the effect of treatment is not set.
12

 

In situations of considerable risk of systematic or intracranial bleeding, treatment is contraindicated.13 

among which are coagulopathies and high blood pressure (>185 mmHg systolic or >110 mmHg diastolic). 

Case-control studies, registries and large case series demonstrate that thrombolysis is equally safe and 

effective in a variety of clinical circumstances that were formerly thought to be relative contraindications, 

such as diabetes a history of prior stroke >6 weeks ago, a dissection stroke, subacute silent stroke, elevated 

blood pressure within the range of 180/110 mmHg, high INR (international normalized ratio) of 1.7, 

myocardial infarction more than 7 weeks. The third International Stroke Trial (IST-3) enrolled subjects with 

a wider variety of baseline characteristics than previous trials to determine the efficacy and concluded that 

there is no considerable alteration of therapy effect by a number of parameters, such as early ischemic 

change on CT, presence of leukoaraiosis, blood glucose, baseline blood pressure, stroke severity, previous 

therapy, and baseline age.9 

 

 

Complications: 

At trauma sites (such as venipuncture sites, gums, the oropharynx, and areas of mild trauma), modest 

systemic bleeding is frequent. The complication that is most likely to be functionally significant is SICH. 

According to the definition, the frequencies of SICH vary from 2-6% for the commonly used European 

Acute Stroke Studies that interrogate imaging differentiation of ICH (Fig 2), which is paired in study 

reports with clinical change in different ways. Only bleeding from parenchymal haematoma type 2 has been 

independently linked to a poor prognosis, whereas reperfusion is linked to hemorrhagic infarction.11,14 

Multiple factors raise the likelihood of SICH,15,16 however the severity of the stroke is the best indicator 

(regardless thrombolysis or not).17 For NIHSS 0–4, the excess risk of SICH increases to 1.5%; for NIHSS 

> 25, it increases to 3.7% (Fig2).  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6297620/#R11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6297620/#R12
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Fig 2. 

The National Institutes of Health Stroke Scale (NIHSS) measures the possibility of symptomatic 

intracerebral haemorrhage (SICH) and the absolute rise in the subset of subjects with remarkable functional 

outcome at 3-6 months following stroke. These show the differences in outcomes between patients who 

received intravenous recombinant tissue plasminogen activator (IV rtPA) treatment versus the control 

cohort after treatment delay and age had been taken into account. Treatment delay and age were taken into 

account while modelling high SICH risks for NIHSS grouping. Information obtained from Whiteley et al.17 

 

Rates of extra-cranial haemorrhage following IV rtPA ranged from 2–7%, although no standard definition 

was applied, and the course of treatment was determined by the location and amount of bleeding.18 

1-8% of patients taking IV rtPA experience orolingual angioedema, which is an idiosyncratic acute swelling 

of the tongue and lips, usually linked to previous angiotensin converting enzyme inhibitor medication. 

Cases might happen a few minutes to several hours after therapy. About 70% of instances are considered 

light, while only 12% are severe enough to interfere with breathing. Most cases get better on their own, 

with the help of steroids, or on using antihistamines.19 It is uncommon to hear about such side effects to 

using IV rtPA.20 

 

  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6297620/figure/F0002/
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Fig 3. 

Heidelberg Bleeding Classification: classification of haemorrhages following thrombolysis. 

A: small marginal petechial haemorrhage. 

B: Area of petechial haemorrhage, yet no mass effect. 

C: Intra-axial blood clot < a third of parenchyma. 

D: Intra-axial blood clot > a third of the parenchyma. 

 

Higher than double as often as SICH, non-haemorrhagic causes (such as recurrent ischemic stroke, brain 

edema, or sudden deterioration) are to blame for neurological determent after IV rtPA.21 The presence of a 

systemic ailment, such as hypoxia, infection, or other treatable reasons, may exacerbate a patient's 

neurological situation. 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6297620/figure/F0003/
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Mechanical endovascular thrombectomy (EVT): 

If there is a blockage of the main intracranial vessels (15% of the terminal ICA or 20% of the MCA)22 and 

if there is a significant clot burden, early recanalization following IV rtPA is uncommon. Because of this, 

occlusions of these locations are linked to extremely poor stroke and worse prognosis. Even though IV rtPA 

has the lowest risk of early recanalization, in 5 RCTs published in 2015, EVT was found to be beneficial in 

such population of patients, with considerably better outcome against the standard medical practice alone. 

Using CT angiography, patients with major artery blockage were chosen for all trials. Using perfusion or 

vascular collateral imaging, extra selection to enrich the population was carried out in three experiments. 

Initiation of IV rtPA was reached within 1-2 hours after commencement, and reperfusion was completed in 

a median of 4-6 hours following onset thanks to the highly organized, high-volume neurovascular services 

provided by those centers. In the MR CLEAN experiment, significant therapeutic effects were lost with the 

more time between the start of symptoms and reperfusion even if within the 6 hours mark.24 

Few patients were randomly assigned after six hours in several trials, despite ostensibly greater time periods 

for inclusion (8 and 12 hours in REVASCAT and ESCAPE, respectively). No indication of a difference in 

treatment response by age group, clinical severity, eligibility for IV rtPA or vascular blockage site was 

found. On those who had severe early CT abnormalities or a handicap from birth, there were surprisingly 

limited data. Also, in order to establish whether vascular access to the target occlusion is achievable, CT 

angiography should incorporate extra-cranial vessel imaging. 

Endovascular operations can have vascular access complications, contrast media complications, and device-

related vascular damage complications. In a non-randomized, post-hoc comparison, general anesthesia use 

was linked to a worse outcome than sedation, and additional studies are being conducted to investigate 

this.25 Complications at the puncture site, like hematoma or haemorrhage, can happen.26 According to the 

MR CLEAN trial, relevant procedural complications included a 5.2% excess incidence of new ischemic 

stroke in another vascular territory, 8.6% embolization into new territories outside the target downstream 

territory of the occluded vessel, 1.7% procedure-related vessel dissections, and 0.9% vessel perforations 

resulting in subarachnoid or intracerebral haemorrhage.27,28 Overall, none of the most recent IAT trials 

showed an overabundance of SICH. The clinical trial complication rates reflect routine practice in 

specialized neurovascular centers, nearly always performed by interventional neuroradiologists; it is 

unknown whether the same problem rates will apply to other operators or service configurations. 

It is logistically difficult to integrate mechanical thrombectomy into routine stroke therapy. 10-15% of 

patients who received rtPA are likely to be eligible for therapy. IAT centres and operators must handle 

enough cases to keep their effectiveness and level of service high.29 Depending on the population density 

and the regional distribution of resources and experience, certain clinical and imaging criteria should trigger 

patient transfer to a neuro-interventional stroke centre.30  
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Conclusions: 

Functional outcomes are improved after reperfusion with intravenous thrombolysis or endovascular 

mechanical thrombectomy, but the benefits of both treatment techniques are very time-dependent. In order 

to maximize benefit, onset-to-treatment times must be kept to a minimum. A wide range of clinical settings 

have been used to establish the safety and effectiveness of IV rtPA. Endovascular therapy currently blesses 

patients who had a poor response to IV r-tPA with a significantly better outcome, but success has only been 

proven in the setting of highly organized neurovascular interventional services. 
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