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Objective: This study aimed to observe the curative effect of intravenous thrombolysis with 
alteplase in patients with acute ischemic stroke and minor trauma.
Methods: The data of 25 patients with minor trauma who were treated in our department 
from January to December 2018 were analyzed retrospectively (observation group), and 
during the same period, 25 thrombolytic patients were enrolled as the control group. Brain 
computed tomography (CT) was performed before and at three days after thrombolysis. 
NIHSS scores were recorded before thrombolysis and at one, three, and seven days after 
thrombolysis. Additionally, bleeding rate after thrombolysis and 90-day mRS scores were 
recorded.
Results: The differences in 1-day, 3-day, and 7-day NIHSS scores and 90-day mRS scores 
between the two groups were not statistically significant (P>0.05). The bleeding rate was 
higher in the observation group than in the control group, and this was statistically significant 
(P<0.05).
Conclusion: Intravenous thrombolysis with alteplase has a good curative effect in acute 
ischemic stroke patients with minor trauma. The bleeding rate was significantly higher than 
in the control group, but there was no significant difference in the long-term curative effect.
Keywords: alteplase, acute ischemic stroke, the curative effect and safety, intravenous 
thrombolysis

Introduction
Stroke is the most common cerebrovascular disease, with a high disability rate, high 
recurrence rate, and high mortality.1–3 According to the World Health Organization 
(WHO), the increasing trend of incidence of strokes in China will continue for 30 
years. The treatment cost for it is high.4,5 From 1990 to 2013, the prevalence of 
ischemic strokes increased by 28.8% in China, which led to heavy burdens to 
society and families.6,7 Because of the rising trend of new cases every year, the 
disease has become the primary cause of death in China. In stroke cases, 78–80% 
are ischemic strokes.8

Alteplase (rt-PA) is a recombinant tissue plasminogen activator. By binding with 
fibrin, it activates plasminogen to convert into fibrinolysin, which dissolves 
thrombus.9 At present, the first choice for the treatment of acute ischemic stroke 
(AIS) in all countries is to give the thrombolytic therapy of alteplase within 4½ 
hours. This has been confirmed by many units and recommended by multinational 
guidelines.10–14 At present, both American and Chinese guidelines list severe brain 
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injury as the contraindication of intravenous 
thrombolysis15 and injuries in other regions of the body 
without brain injury as a relative contraindication but do 
not give clear treatment opinion for patients with mild 
craniocerebral injury or mild trauma in other parts. Since 
many patients with AIS often demonstrate traumatic beha-
viors such as falling from beds and falling down generally, 
these patients often have head, face, limb, and trunk inju-
ries. The specific manifestations of these include bruises, 
congestion, cyanosis, and swelling of the injured area. 
From January to December 2018, in order to observe the 
effect and safety of intravenous thrombolysis in these 
patients, we analyzed 25 patients with AIS and mild 
trauma who underwent intravenous thrombolysis in our 
neurology department. Details are reported as follows.

Materials and Methods
General Information
In this study, 819 patients with AIS who underwent intra-
venous thrombolysis with alteplase from January 2018 to 
December 2018 were analyzed retrospectively, and 25 
patients with AIS and mild trauma were screened as the 
observation group. During the same period, 25 thrombo-
lytic patients were enrolled as the control group. The 
National Institutes of Health Stroke Scale (NIHSS) scores 
of all patients before thrombolysis ranged within 4–25 
points. None of the selected cases were treated with endo-
vascular thrombectomy. The patients’ ages, genders, and 
histories of hypertension, diabetes, heart issues, hyperlipi-
demia, smoking, and antiplatelet drugs, as well as NIHSS 
scores before thrombolysis for each group, were 
compared.

Inclusion Criteria
(1) All the patients included met the diagnostic criteria of 
AIS.16–18 According to the guidelines, the indications of 
intravenous thrombolysis were met, and the contraindica-
tions of intravenous thrombolysis were excluded.

(2) All patients in the observation group had different 
degrees of trauma in the head, face, limbs, trunk, and other 
parts. The contraindications of intravenous thrombolysis, 
such as intracranial hemorrhage, cerebral contusion and 
laceration, visceral injury, fracture of limbs, and other 
parts, were excluded.

Methods
Before thrombolysis, the patients in both groups were 
excluded from intracranial hemorrhage or early cerebral 

infarction (disappearance of sulcus). Patients with lacunar 
infarction or old cerebral infarction without obvious symp-
toms and signs could also be included. No contraindication 
of thrombolysis was found in routine blood coagulation 
tests. All patients were given 0.9 mg/kg (maximum 90 mg) 
of articipase rt-PA (Berlin Ingelheim company, Germany) 
for thrombolysis: 10% of the total dose was given intra-
venously for one minute, and the remaining dose was 
pumped in within one hour. The door-to-needle time 
(DNT) was approximately 40 minutes. CT scans were 
performed at 24 hours after thrombolysis. If intracranial 
hemorrhage was excluded, 200 mg of aspirin (qd) was 
given. Within 72 hours, brain magnetic resonance angio-
graphy (MRA), magnetic resonance imaging (MRI), and 
susceptibility weighted imaging (SWI) were performed to 
observe the infarct area, intracranial vessels, and the pre-
sence of post-thrombolysis hemorrhage. Diffusion- 
weighted imaging (DWI) was performed to diagnose 
super-early cerebral ischemia. MRI + MRA + DWI + 
SWI was performed to every patient’s MRI examination. 
The NIHSS scores before thrombolysis and at 24 hours, 
three days, and seven days after thrombolysis, 72-hour 
hemorrhage rate, and 90-day mRS scores were calculated. 
Clinical efficacy was assessed based on NIHSS score, 
safety was assessed based on cerebral hemorrhage trans-
formation, and the prognosis was evaluated based on mRS 
score: 0–2 points = good prognosis and non-disability; 3–6 
points = poor prognosis and disability.19 The post- 
thrombolysis NIHSS scores of the two groups were com-
pared to evaluate the clinical efficacy of intravenous 
thrombolysis. The incidence of cerebral hemorrhages 
after thrombolysis was counted to assess the safety of the 
treatment. The 90-day mRS scores of the two groups were 
compared to evaluate the prognosis.

Statistical Analysis of Data
Data were statistically analyzed using statistical software 
SPSS22.0. The measurement data of the two groups were 
compared using a t-test. Count data were expressed as the 
number of cases or as a percentage and were compared using 
an X2 test. P<0.05 was considered statistically significant.

Results
General Data
A total of 25 patients with AIS and minor trauma were 
included as the observation group. Among these, 18 patients 
were male, and 7 patients were female. The patients were 
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aged between 37–84 years, and the average age was 64.2 ± 
10.6 years. During the same period, 25 thrombolytic patients 
were enrolled as the control group. Among these, 17 patients 
were male, and 8 patients were female. The patients were 
aged between 37–85 years, and the average age was 65.7 ± 
9.6 years. The differences in age, gender, history of hyper-
tension, diabetes, heart disease, hyperlipidemia, smoking, 
antiplatelet drugs, and NIHSS score before thrombolysis 
between the two groups were not statistically significant 
(P>0.05). Hence, the two groups were comparable (Table 1).

NIHSS Score and mRS Score of the Two 
Groups After Treatment
The NIHSS scores of the two groups before treatment, and 
at one, three and seven days after treatment were com-
pared. The results revealed that the neurological functions 
of both groups effectively improved after treatment. No 
significant differences were found in the NIHSS scores at 
one, three and seven days after treatment between the two 
groups (P > 0.05), and there was no significant difference 
in the 90-day mRS scores (P > 0.05, see Table 2 for 

details). Besides, we found that the NIHSS score of 
patients in both groups decreased with time.

Bleeding After Treatment in Two Groups
Safety evaluation was conducted through statistical analysis 
of the occurrence of gingival bleeding, subcutaneous bleed-
ing, and cerebral hemorrhage in the two groups. Of the 25 
patients in observation group, 5 patients presented with 
gingival bleeding, 7 patients with subcutaneous bleeding, 6 
patients with cerebral hemorrhage; while in the control 
group, 5 patients with gingival bleeding, none with subcuta-
neous bleeding, 3 patients with cerebral hemorrhage. 
Statistical results revealed that the difference in the incidence 
of gingival bleeding after thrombolytic therapy between the 
two groups was not statistically significant (P>0.05). 
However, the differences in the incidence of subcutaneous 
bleeding and cerebral hemorrhage between the two groups 
were statistically significant (P<0.05, see Table 3 for details).

Discussion
Ischemic stroke consists of local cerebral ischemia and 
necrosis, which is caused by a local cerebral blood flow 
disorder. The shorter the time interval from the onset of 
a stroke to the start of thrombolysis, the greater the health 
benefit to patients will be.20 Therefore, the key to the 
treatment of AIS is to open the occluded vessels as soon 
as possible, restore the blood flow, and save the ischemic 
penumbra.21 Studies have revealed that alteplase can dis-
solve thrombus and therefore achieve this most effective 
treatment at the acute stage.22–24 However, the risk of 
hemorrhagic transformation of thrombolysis with alteplase 
greatly limits its clinical application. Because of the acute 
onset of AIS, external traumas could be made from a brief 
loss of consciousness or sudden weakness in the limbs 
occurred to patients. The patients may also be prone to 
falling out of bed and incur trauma when they suffer from 
strokes in bed. Severe trauma can cause craniocerebral 
injury and intracranial hemorrhage, while mild trauma 
can cause skin redness, pain, swelling, cyanosis, tender-
ness, and bleeding. These mild traumas are mainly caused 

Table 1 Comparison of General Conditions Between the Two 
Groups

Item Observation 
Group (n=25)

Control 
Group (n=25)

P

Age 64.2±10.6 65.7±9.7 0.3659

Male 18 17 9.5238

Hypertension 12 13 0.08

Diabetes 8 9 0.0891

Heart disease 6 5 0.1165

Smoking 13 14 0.7773

Drinking 10 9 0.7773

NIHSS Score

Before 
thrombolysis

11.01±4.57 10.75±5.51 0.3659

Table 2 NIHSS Score and mRS Score of Patients in the Two Groups After Treatment

Item 1dNIHSS Score 3dNIHSS Score 7dNIHSS Score 90dmRS Score

Observation group (n=25) 5.24±1.3626 4.12±1.2689 2.56±1.4457 1.2±0.8165

Control group (n=25) 5.16±1.65 4.0±1.22 2.88±1.0536 0.96±0.9345

P 0.7747 0.6639 0.0727 0.083
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by the damage to the soft tissue cells of superficial muscle 
and the rupture of microvessels. In this case, the applica-
tion of alteplase can cause hematoma aggravation and 
local bleeding in the injured area. Different degrees of 
intracranial hemorrhage occurred in six patients, with the 
incidence being significantly higher than in the control 
group. However, the bleeding in these patients was not 
from the infarct area but was from a small amount of 
subdural or extradural bleedings at the site of injury or 
the contraposition, and one patient had subarachnoid 
bleeding. All six patients had head and face trauma, as 
well as local hematoma formation. This suggests that the 
rate of bleeding transformation after thrombolysis is 
increased significantly in patients with hematoma after 
head and face trauma. The reason may be the early intra-
cerebral hemorrhage without obvious hematoma after head 
and face injuries. Because brain CT cannot find such micro 
bleedings,25 and the use of thrombolytic drugs can 
increase bleeding, it may be that there is no bleeding in 
the early stage of craniocerebral injury. However, there are 
small injuries to the capillary walls, which can cause 
bleeding after thrombolysis. Therefore, for intravenous 
thrombolysis for AIS patients with trauma, if possible, 
brain MRI and SWI should be performed26 to observe 
whether there are micro-hemorrhages in the brain and 
assess the risk of thrombolysis. After thrombolysis, the 
patient’s condition should be observed, and the imaging 
examination should be performed again. In particular, 
before starting antithrombotic or anticoagulant therapy, 
imaging examination must be carried out. However, the 
difference in the 90-day mRS score between the two 
groups was not statistically significant. The results 
revealed that these bleedings did not affect the prognosis 
of patients.

Ethics Approval and Consent to 
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