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Efficacy of botulinum toxin injection in the treatment of lower limb spastic
muscles in stroke patients by quantitative ultrasound evaluation

SHU Hua, YAO Qiyu, YE Xinhua, LI Ao
Department of Ultrasound Diagnosis, the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

ABSTRACT Objective To explore the clinical value of quantitative ultrasound in evaluating the efficacy of botulinum
toxin A injection in the treatment of lower limb spastic muscles in stroke patients.Methods A total of 22 stroke patients with
lower limb spastic muscles treated by botulinum toxin A injection (stroke group) and 20 healthy subjects underwent physical
examination during the same period (control group) were included. Two—dimensional ultrasound and shear wave elastography
were applied to obtain the ultrasonic quantitative parameters of medial head of gastrocnemius muscle, lateral head of
gastrocnemius muscle, soleus muscle in both control group and the stroke group before and 1, 4 weeks after the treatment,
including mean gray value(MGV) , muscle thickness, fascicle length, pennate angle, mean shear wave velocity (SWVmean) and
maximum shear wave velocity (SWVmax). Brunnstrom staging and modified Ashworth scale (MAS) were used to evaluate the
clinical rehabilitation in the stroke group.The difference of ultrasonic quantitative parameters between the stroke group before
treatment and control group, the difference of ultrasonic quantitative parameters, Brunnstrom score and MAS score in the stroke
group before and after treatment were compared.The correlation between ultrasonic quantitative parameters before treatment and
Brunnstrom score, MAS score were analyzed.Results Before the treatment, the muscle thickness and fascicle length of medial
head of gastrocnemius muscle in the stroke group were significantly decreased compared with those in control group, while the
MGV ,SWVmean,SW Vmax of medial head of gastrocnemius muscle and soleus muscle were significantly increased , the differences

were slatistically significant (all P<0.05). There were significant differences in SWVmean of medial head of gastrocnemius
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muscle and soleus muscle in stroke group before and after 1,4 weeks of treatment (all P<0.05).Compared with the results before

treatment, the MAS score of medial head of gastrocnemius and soleus muscles after treatment in the stroke group were

significantly decreased after treatment, and the Brunnstrom score was significantly increased (both P<0.05).Correlation analysis

showed that the MGV of medial head of gastrocnemius before treatment was positively correlated with MAS score after treatment

(r=0.435, P<0.05) , while no correlation was found between the other parameters and MAS score and Brunnstrom score.

Conclusion Ultrasound can quantitatively reflect the muscle changes in lower limb spastic muscles in stroke patients and

effectively assess the efficacy of botulinum toxin injection ,which has a certain clinical value.

KEY WORDS Ultrasonography, two—dimensional ; Shear wave elastography ; Stroke ; Spastic muscle ; Botulinum toxin A ;
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