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Abstract

Background: Volume expansion therapy is widely used in clinical 
practice, whether expansion therapy has a certain effect on the recov-
ery of neurological function in patients with ischemic stroke is very 
worth exploring. Our aim is to explore the value of dextran injection 
in patients with acute ischemic stroke.

Methods: A total of 101 patients with cerebral infarction were di-
vided into two groups: the expansion group and the control group. 
National Institutes of Health Stroke Scale (NIHSS) scores were as-
sessed at the time of admission and discharge.

Results: There was no statistically significant difference in neuro-
logical function improvement between the treatment group and the 
control group (P > 0.05). Moreover, some factors including age, 
sex, NIHSS baseline score, systolic blood pressure before treat-
ment, hypertension, diabetes mellitus, coronary heart disease, de-
gree of cerebral arterial stenosis and option of treatment method 
have no statistically significant contribution to the patients (P > 
0.05).

Conclusions: Dextran injection may not improve the degree of neu-
rological deficit in acute ischemic stroke patients.

Keywords: Volume expansion therapy; Ischemic stroke; Dextran; 
NIHSS scores

Introduction

In the early stage of acute ischemic stroke, increased blood 
volume can improve cerebral blood flow and possibly in-
crease oxygen exchange in brain tissue [1-2]. This physi-

ological effect may be more pronounced in patients with 
hypovolemia. Moreover, some clinical observations indicate 
that hypovolemia is common in patients with early ischem-
ic stroke [3-5]. In the past, researchers always hoped that 
hemodilution could increase patients’ blood volume, reduce 
blood viscosity and increase the oxygen carrying capacity of 
brain tissue, so a large number of clinical trials were car-
ried out. These clinical randomized trials selected albumin, 
dextran, hydroxyethyl starch, etc. as expansion drugs, while 
the control group used conventional treatment or crystalloid. 
However, these clinical trials have not yet reached a satisfac-
tory conclusion [6-8].

Nevertheless, this unconventional treatment is still widely 
used in clinical practice. Therefore, whether expansion therapy 
has a certain effect on the recovery of neurological function in 
patients with ischemic stroke is very worth exploring. The pur-
pose of this study is to further explore whether the treatment 
has potential application value by evaluating the therapeutic 
effect of expansion therapy in the acute phase of ischemic 
stroke.

Materials and Methods

Subjects

Retrospective analysis of 101 patients with cerebral infarction 
who were admitted to the Department of Neurology, Taihe 
Hospital, Shiyan City, Hubei Province from August 2018 to 
May 2019, including 57 males and 44 females, with an average 
age of (61.1 ± 12.2) years old.

The diagnosis complies with the 2018 version of the Chi-
nese Acute Ischemic Stroke Diagnosis and Treatment Guide-
line issued by the Chinese Medical Association Neurology 
Branch Cerebrovascular Disease Group. Inclusion criteria 
are clinical manifestations of acute ischemic stroke without 
thrombolytic therapy. Exclusion criteria include patients with 
heart failure, liver and kidney dysfunction, pulmonary edema, 
hyponatremia and other diseases.

There were 52 cases in the expansion treatment group and 
49 cases in the control group. There were no significant dif-
ferences in gender and age between the two groups of patients 
with cerebral infarction at the time of enrollment.

This is a retrospective analysis. According to the local law 
no ethical approval was needed for such an investigation
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Methods

Assessment of vascular stenosis

All patients underwent transcranial Doppler color ultrasound 
(TCD) and digital subtraction angiography (DSA) to deter-
mine the degree of cerebral vascular stenosis. According to the 
degree of stenosis, the stenosis was divided into non-steno-
sis, mild to moderate stenosis (< 70%) and severe stenosis (≥ 
70%)/occlusion.

National Institutes of Health Stroke Scale (NIHSS) score

Patients’ NIHSS scores were assessed on admission and dis-
charge, respectively. The specific scoring method of the scale: 
each patient with acute ischemic stroke was scored according 
to the scoring rules by two attending physicians who were fa-
miliar with the NIHSS, the final result was the average of the 
two.

Treatment methods and grouping

The patients in the control group were treated with standard 
acute ischemic stroke treatment methods, namely anti-platelet 
aggregation (aspirin), lipid regulation (rosuvastatin) and free 
radical scavenger (edaravone). The patients in the expansion 
treatment group were expanded on the basis of the above, used 
low-molecular dextran injection 250 mL intravenous infusion 
once a day for more than 1 week.

Statistical processing

SPSS 22.0 software was used for data statistics. The count 

data were expressed as absolute numbers, and the compari-
son between groups was performed by χ2 test. Measurement 
data were expressed as (± standard deviation (SD)), and in-
dependent data t-tests were used for comparison between 
clinical data groups. In addition, we performed a multivari-
ate logistic regression analysis of the overall data. The test 
level is α = 0.05. The effects of various factors on NIHSS 
scores before and after treatment were evaluated by odds ra-
tio (OR).

Results

Summary of clinical data

We collected the basic clinical information of patients in the 
expansion treatment group and the control group, including 
gender, age, past history, systolic blood pressure level at admis-
sion and discharge, NIHSS score at admission and discharge 
(Table 1). Through statistical analysis, we found no significant 
difference in these clinical data (P > 0.05).

Comparison of treatment effect between the two groups

By comparing the improvement in NIHSS scores at the time 
of discharge between the patients in the treatment group and 
the control group (Table 2), we found that there was no sig-
nificant difference between the two groups. (χ2 = 1.703, P = 
0.192).

Evaluation of factors affecting the improvement of NIHSS 
score before and after treatment

Because there was no significant difference in NIHSS score 

Table 1.  Summary of Clinical Data of Patients

Expansion group (n = 52) Control group (n = 49)
Age (± SD) 58.9 ± 10.8 64.5±13.1
Number of women (n, %) 18 (34.6%) 26 (53.1%)
Past history (n,%)
  Hypertension 41 (78.8%) 46 (93.9%)
  Diabetes 12 (23.1%) 13 (26.5%)
  Coronary heart disease 10 (19.2%) 12 (24.5%)
  Atrial fibrillation 1 (1.9%) 1 (2.0%)
Other 1 (1.9%) 2 (4.1%)
Systolic blood pressure at admission (± SD) 155 ± 22 153 ± 23
Systolic pressure at discharge (± SD) 137 ± 18 139 ± 16
NIHSS baseline score (M, R) 5 (3 - 8) 3 (2 - 6)
NIHSS score at discharge (M, R) 3 (1 - 6) 3 (1 - 5)

SD: standard deviation; n: number of cases, M: median; R: range. No significant difference in these clinical data (P > 0.05).
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improvement between the two groups at discharge, we also 
used multivariate logistic regression analysis to further explore 
whether influencing factors including age, gender, NIHSS 
baseline score, pre-treatment systolic blood pressure, hyper-
tension, diabetes, coronary heart disease, cerebral artery ste-
nosis degree and the influence factors of treatment, etc. have 
a positive effect on the improvement of NIHSS scores in all 
patients. The results showed that the influencing factors were 
no significant statistical significance (Table 3).

Discussion

Based on the above results, we have not found that expan-
sion therapy has a positive effect on the neurological function 
recovery of patients with acute ischemic stroke, which is con-
sistent with most of the current studies [3-5], although theo-
retically, expansion therapy may improve blood perfusion 
in the ischemic area of patients with acute ischemic stroke 
and this view has been supported by some clinical or basic 
research [9-13]. However, as the relevant clinical trials con-
tinue to develop, we are getting more of the opposite conclu-
sions. For example, as early as 1998, Aichner FT et al [14], 
through a multi-center clinical trial in Australia, believed that 
although expansion therapy was safe, it had no advantages 
in improving neurological defects and long-term prognosis 
of patients with acute cerebral infarction. In another system-
atic review, Asplund K et al [15] concluded that hemodilu-
tion therapy had similar advantages and disadvantages for 
the treatment of ischemic stroke, and all the included studies 

could not confirm that it can improve survival and functional 
prognosis.

In the expansion treatment, in addition to the use of 
dextran injection, there is also the use of albumin, is there 
any expansion? The Acute Stroke Albumin Research Clini-
cal Trial (ALIAS) is a large-scale multi-center clinical trial 
conducted internationally in recent years, although phase I 
clinical trials have yielded favorable conclusions [16], but in 
the subsequent phase II trials, researchers thought [17, 18] 
ischemic stroke patients with intravenous albumin treatment 
didn’t improve patients’ prognosis after 90 days, but also in-
creased the risk of intracranial hemorrhage and pulmonary 
edema. Some people even thought that increasing the dose 
of the expansion agent in the early stage of acute ischemic 
stroke might be detrimental to the recovery of nerve function 
[19]. As for why the above results are produced, there is no 
clear reason for this. Some scholars believe that excessive 
hemodilution may lead to decreased hematocrit and thus af-
fect its oxygen-carrying capacity [20-23]. In addition, expan-
sion therapy may aggravate cerebral edema in the acute stage 
of ischemic stroke.

In addition, as this study is a retrospective analysis, there 
may be some differences among all the included patients in 
the time of onset, timing and duration of administration, treat-
ment of other combined diseases, etc. which may have an in-
direct impact on the included data and its analysis results. In 
addition, although the degree of cerebral vascular stenosis was 
analyzed and compared in the multivariate logistic regression 
analysis of all patients, the pathogenesis, such as TOAST type 
and infarct area, was not further stratified. Therefore, these 

Table 2.  Comparison of Treatment Effects Between the Expansion Group and the Control Group

Expansion group (n, %) Control group (n, %) Total (n%)
NIHSS score improvement group 41 (78.8%) 33 (67.3%) 74 (73.3%)
NIHSS score no improvement group 11 (21.2%) 16 (32.7%) 27 (36.5%)
Total 52 49 101

Table 3.  Evaluation of Factors Affecting the Improvement of NIHSS Score Before and After Treatment

Variable OR (95% CI) P value

Gender 0.577 (0.197, 0.691) 0.316
Age 0.616 (0.203, 0.866) 0.392
Pre-treatment NIHSS score 0.136 (0.014, 0.294) 0.083
Pre-treatment systolic pressure 1.468 (0.402, 5.354) 0.561
Hypertension 0.638 (0.131, 3.109) 0.578
Diabetes 0.816 (0.249, 2.676) 0.737
Coronary heart disease 1.228 (0.310, 4.863) 0.769
Cerebral artery stenosis
  No stenosis or mild to moderate stenosis 0.418 (0.040, 4.420) 0.469
  Severe stricture 0.225 (0.021, 2.438) 0.220
Treatment 0.693 (0.249, 1.925) 0.481

OR: odds ratio; CI: confidence interval.
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problems need to be solved in future studies.

Conclusions

In this study, it was considered that the application of expan-
sion therapeutic drugs (low molecular dextran) on the basis of 
conventional drugs (including antiplatelet aggregation drugs, 
lipid-regulating drugs, brain protectants, etc.) in patients with 
acute ischemic stroke could not effectively improve the degree 
of neurological impairment. We expect that a large sample of 
prospective clinical trials will be conducted in the future to 
explore the potential value of expanded drugs in the treatment 
of ischemic stroke.
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