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ABSTRACT 

 Purpose of the study: This study was conducted to investigate the effect of Diadynamic 

current stimulation on vertebral artery blood flow in cervical spondylotic patients. Subjects: fifteen 

patients (7 men and 8 women) who were diagnosed as Cervical Spondylosis participated and 

completed the procedure of the study, Their ages ranged from 40 to 53 years with the mean value of 

age was (47.13±4.34 year), They were selected from Orthopaedic-outpatient clinic of Ahmed Maher 

Teaching Hospital. Methods: All patients were first evaluated by extracranial duplex to assess 

vertebral artery blood flow and visual analogue scale to assess the vertebrobasilar insufficiency 

symptoms before and after the treatment process. All patients received Diadynamic current stimulation 

in sitting position, with frequency of 50 Hz and pulse duration of 10 ms and 10 ms intervals at 

threshold intensity without painful or burning sensation (''MF'' current form) for 20 minutes in each 

session for 8 sessions (3 sessions per week) and the electrodes were applied on the cervical region 

bilaterally (2 lateral electrodes and 2 posterior electrodes). At the beginning of the study, the patients 

signed a consent form. Results: The results revealed statistical significant reduction in the resistive 

index in Rt. vertebral artery more than Lt. vertebral artery 9.72%↓ and 8.57%↓, respectively. While 

symptoms of vertebrobasilar insufficiency were reduced at the end of the treatment program by about 

86.2%↓. Percentage of improvement between men and women was 31.01%↓ and 38.69%↓, 

respectively. Conclusion: On the basis of this study, it could be concluded that Diadynamic current 

stimulation was effective in improving blood flow of both vertebral arteries in Cervical Spondylosis, 

The degree of vertebrobasilar insufficiency symptoms were reduced significantly. 

KEYWORDS: Cervical spondylosis, Vertebrobasilar insufficiency, Diadynamic current. 

INTRODUCTION 

       The vertebral artery runs upward through 

the foramina in the transverse processes of the 

vertebrae. Traumatic and degenerative bone 

changes would affect posterior circulation 

because of this close anatomical association [1]. 

The condition of insufficient blood supply to 

posterior circulation is called vertebrobasilar 

insufficiency [2]. 

       Disruption of normal blood flow in this area 

can produce any of the following symptoms: 

nausea, vertigo and syncope, and swallowing, 

speech, balance, auditory, and visual 

disturbances are the most frequently reported 

symptom associated with vertigo caused by 

altered vertebral artery blood flow. 

Vertebrobasilar insufficiency is not a benign 

condition and can eventually develop into a 

cerebral or brainstem ischemia, leading to 

increase morbidity or death [3]. 

       It has been stated that diadynamic current 

causes sensory and motor stimulation and thus 

muscle contraction as well as chemical changes 

due to the unidirectional nature of the current. 

The effect of this current on body can increase 

local circulation due to altered autonomic 

activity such as reduced sympathetic tone 

resulting in vasodilatation, as well as due to the 

release of histamine like substances [4]. 

MATERIALS AND METHODS 

       Fifteen patients (7 men and 8 women) with 

Cervical Spondylosis participated in this study. 

They were selected from Orthopaedic-outpatient 

clinic of Ahmed Maher Teaching Hospital from 

May 2014 to October 2014, their ages ranged 

from 40 to 55 years old, They received 

Diadynamic current stimulation for 8 sessions 

(3 sessions per week). 

Inclusion criteria : 

 All patients :- 

 Participated in this study suffered from 

chronic mild to moderate Cervical 

Spondylosis diagnosed by the orthopaedic 

surgeon by physical examination, X- ray, 

and MRI. 

 Participated in this study suffered from 

vertigo, headache, or blurring of vision. 

 Their age ranged from 40 to 55 years old. 

 Were asked about the medications that 

were taken. 

 Signed a consent form before starting the 

program which included the purpose, 

natures, and potential risks of the study 

which was explained to all patients. 

Exclusion criteria : 

Patients had the following conditions were 

excluded from the study:  
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 History of cardiovascular, middle and 

inner ear problems, vestibular neuritis, central 

canal stenosis, previous cervical surgery, or 

previous cervical structural instability. 

Instruments :- 

1) Evaluative  instruments : 

 Extracranial Ultrasound Duplex (Aplio 

Duplex Doppler Ultrasound) : It was used  for 

recording Vertebral artery blood flow pre and 

post the treatment  program.                          

 Visual Analog Scale (VAS): It was used 

to assess the degree of any symptoms of 

Vertebrobasilar insufficiency pre and post the 

treatment program. [5].  

         

 
Fig. (1): Visual Analog Scale. 

 

2) Therapeutic instruments : 

 Diadynamic current ( Type: BTL-4000 

Series, Name: BTL-4620 Puls Professional 

[Double] ): It was applied on the cervical region 

for 20 minutes in each session for 8 sessions (3 

sessions per week).                                     

Procedures :- 

1)  Evaluative procedures : 

 All patients were referred from the 

orthopaedic surgeon after being 

diagnosed as Cervical Spondylosis with 

vertebrobasilar insufficiency by Physical 

examination, X-ray, and MRI.  

 The procedure of the study was explained 

for all patients. 

 Recording of Resistive index by Aplio 

Duplex Doppler Ultrasound: It was used 

for recording Resistive index (RI) of right 

and left Vertebral arteries pre and post the 

treatment program (8 sessions). The 

patient was at supine position with 

turning the head to left side for the 

recording of right Vertebral artery and 

turning the head to right side for the 

recording of left Vertebral artery.  

 Visual Analog Scale (VAS): It was used 

to assess the degree of any symptoms of 

Vertebrobasilar insufficiency which the 

patient complained from it pre and post 

the treatment program. The patient was 

asked to determine the degree of his/her 

symptom which the patient experienced 

in this horizontal line which begin from 

zero (no symptom) to 10 (maximum 

degree of symptom). 

2) Therapeutic procedures : 

 Fifteen patients (7 men and 8 women) 

suffered from vertigo, headache, or 

blurring of vision as a result of Cervical 

Spondylosis with Vertebrobasilar 

insufficiency received Diadynamic 

current stimulation in sitting position, 

with frequency of  50 Hz and pulse 

duration of 10 ms and 10 ms intervals at 

threshold intensity without painful or 

burning sensation (''MF'' current form) for 

20 minutes in each session for 8 sessions 

(3 sessions per week) and the electrodes 

was applied on the cervical region.  

 Resistive index (RI) of right and left 

Vertebral arteries were recorded by using 

Extracranial Ultrasound Duplex pre and 

post the treatment program. 

 The degree of any symptoms of 

Vertebrobasilar insufficiency which the 

patient complains from it was assessed by 

using Visual Analog Scale pre and post 

the treatment program. 

Statistical analysis: Descriptive statistics was 

used for the collected data to calculate the mean, 

standard deviation (SD), the range and 

percentage. Inferential statistical analysis was 

used in the form of paired T- test for comparing 

between the mean values before and after the 

treatment program. 

Outcome measurements: 

1-Right resistive index. 

2-Left resistive index. 

3-Visual analogue scale. 
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RESULTS 

1) Results of patients' demographic data: 

 As observed in Table (1) and Figure (2), the mean value of age was (47.13±4.34 year), with 

minimum value (40 year) and maximum value (53 year).  The mean value of weight was (83.33±6.29 

kg), with minimum value (71.00 kg) and maximum value (96.00 kg). The mean value of height was 

(169.00±5.56 m), with minimum value (161 m) and maximum value (177 m). The sex distribution 

Figure (2) revealed that there were (7 men) with reported percentage of (46.67%) and (8 women) with 

reported percentage of (53.33%) in study group.   

Table (1): Mean values of patient’s demographic data in study group.  

Items Age 

(Year) 

Weight 

(kg) 

Height 

(m) 

Mean 47.13 83..33 169.00 

Standard deviation ±4.34 ±6.29 ±5.56 

Minimum 40.00 71.00 161.00 

Maximum 53.00 96.00 177.00 

                                      

 
Fig. (2): Shows means of Age, Height and Weight in the study group. 

2) Results of RI of Rt. vertebral artery: 

As observed in Table (2) and Figure (3), the mean value of RI of Rt. vertebral artery before initiation 

of treatment (Pre) was (0.72±0.06), with minimum value of (0.60) and maximum value of (0.81). 

While, the mean value of RI of Rt. vertebral artery after treatment (Post) was (0.65±0.05), with 

minimum and maximum values (0.56 and 0.75, respectively).  

 The statistical analysis of the mean differences of RI of Rt. vertebral artery by paired t-test at 

pre-treatment and post application of treatment revealed the following results: There was statistical 

significant difference (P<0.05) in RI of Rt. vertebral artery, after application of treatment (Post) when 

compared with the corresponding mean value before initiation of treatment (Pre). The improvement 

decrease percentage of RI of Rt. vertebral artery (Table 2 and Figure 3) was (9.72%) in group↓. 

Table (2): Mean between Pre- and Post- RI of Rt. vertebral artery values in study group. 

Items RI of Rt. vertebral artery 

Pre Post 

Mean 0.72 0.65 

± Standard deviation ±0.06 ±0.05 

Minimum to Maximum  0.60 – 0.81 0.56 – 0.75 

Improvement percentage 9.72%↓ 

t-value 3.18 

Level of significance (P-value) 0.042 

Significance (P<0.05) S 
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Fig. (3): Shows pre- and post- RI of Rt. vertebral artery means in study group. 

3) Results of RI of Lt. vertebral artery: 

As observed in Table (3) and Figure (4), the mean value of RI of Lt. vertebral artery before initiation 

of treatment (Pre) was (0.70±0.06), with minimum value of (0.55) and maximum value of (0.75). 

While, the mean value of RI of Lt. vertebral artery after treatment (Post) was (0.64±0.05), with 

minimum and maximum values (0.56 and 0.75, respectively).  

 The statistical analysis of the mean differences of RI of Lt. vertebral artery by paired t-test at 

pre-treatment and post application of treatment revealed the following results: There was statistical 

significant difference (P<0.05) in RI of Lt. vertebral artery, after application of treatment (Post) when 

compared with the corresponding mean value before initiation of treatment (Pre). The improvement 

decrease percentage of RI of Lt. vertebral artery (Table 3 and Figure 27) was (8.57%) in group↓. 

Table (3): Mean between Pre- and Post- RI of Lt. vertebral artery values in study group. 

Items RI of Lt. vertebral artery 

Pre Post 

Mean 0.70 0.64 

± Standard deviation ±0.06 ±0.05 

Minimum to Maximum  0.55 – 0.75 0.56 – 0.75 

Improvement percentage 8.57%↓ 

t-value 4.07 

Level of significance (P-value) 0.002 

Significance (P<0.05) S 

 

 
Fig. (4): Shows pre- and post- RI of Lt. vertebral artery means in study group. 

4) Results of VAS: 

As observed in Table (4) and Figure (5), the mean value of VAS before initiation of treatment (Pre) 

was (9.67±0.78), with minimum value of (8.00) and maximum value of (10.00). While, the mean value 

of VAS after treatment (Post) was (1.33±1.97), with minimum and maximum values (0.00 and 5.00, 

respectively).  
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 The statistical analysis of the mean differences of VAS by paired t-test at pre-treatment and post 

application of treatment revealed the following results: There was statistical significant difference 

(P<0.05) in VAS, after application of treatment (Post) when compared with the corresponding mean 

value before initiation of treatment (Pre). The improvement decrease percentage of vertebrobasilar 

insufficiency symptoms via VAS (Table 4 and Figure 5) was (86.2%) in group↓. 

Table (4): Mean between Pre- and Post-VAS values in study group. 

Items VAS 

Pre Post 

Mean 9.67 1.33 

± Standard deviation ±0.78 ±1.97 

Minimum to Maximum  8.00 – 10.00 0.00 – 5.00 

Improvement percentage 86.25%↓ 

t-value 15.40 

Level of significance (P-value) <0.0001 

Significance (P<0.05) S 

 
Fig. (5): Shows pre- and post-VAS means in study group. 

5) Percentage of improvement between men and women: 

        As observed in Table (5) and Figure (6), The improvement decrease percentage of RI of Rt. 

vertebral artery between men and women was 5.46%↓ and 14.91%↓, respectively. The improvement 

decrease percentage of RI of Lt. vertebral artery between men and women was 4.72%↓ and 12.70%↓, 

respectively. The improvement decrease percentage of RI of Rt. vertebral artery between men and 

women was 4.72%↓ and 12.70%↓, respectively. The improvement decrease percentage of  

vertebrobasilar insufficiency symptoms via VAS between men and women was 82.84%↓ and 88.46%↓, 

respectively. The average percentage of improvement between men and women was 31.01%↓ and 

38.69%↓, respectively. 

  Table (5): Percentage of improvement between men and women. 

Items 
Percentage of improvement 

Men  Women 

RI of Rt. vertebral artery 5.46%↓ 14.91%↓ 

RI of Lt. vertebral artery 4.72%↓ 12.70%↓ 

VAS 82.84%↓ 88.46%↓ 

Average 31.01%↓ 38.69%↓ 
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DISCUSSION 

           The current study is in agreement with 

the study conducted by Robertson et al., 2006 

who determined that electrical stimulation has 

been used to increase blood flow. The extent of 

change in local circulation with skin irritation 

was very small, an insignificant contribution to 

the whole limb supply. The increased flow in 

the area, has, however, been shown to be 

sufficient.   

       The current study reflected that 

improvement of RI (↓decreased) was through a 

reliable and effective way of increasing blood 

flow by using electrical stimulation was to elicit 

muscle contractions. As with a voluntary 

initiated contraction, electrical stimulation had 

the same effect and caused a temporary increase 

in muscle metabolism. There were be the 

associated consequences of increased oxygen 

uptake and carbon dioxide, lactic acid and other 

metabolite production, as well as raised local 

temperature and greater local blood flow [6]. 

       Also, One study with seven subjects, used 

venous plethysmography and showed a similar 

increase occurred 1 s after with both voluntary 

contractions (53% increase) and maximally 

tolerable electrical stimulation (57% increase). 

The notable difference was that the electrically 

induced increased blood flow continued for at 

least 15 s, whereas the drop flowing a voluntary 

contraction was much sooner (0% increase by 

15s) [6]. This, and other studies suggested that 

the most reliable way of obtaining marked 

increase in blood flow is via large muscle 

contraction. This means that the level of 

stimulation must be above the motor threshold 

[7]. Both tetanic (35Hz) and 3 Hz frequencies 

producing contractions of lower limb muscle 

result in increased level of blood flow in the 

stimulated limb [8]. 

       Babkin and Timtsenko, 1977 claimed 

concerning the benefits of electrical stimulation 

included that of increased blood flow 

(hyperemia) to the muscle being artificially 

contracted. 

        The results showed by Wakim, 1953 and 

Randall et al., 1953 which coincided with the 

results of the current study in such that 

Diadynamic current might be effective in 

patients with Cervical Spondylosis by blood 

flow alternation in response to electrical 

stimulation. Wakim applied both direct and 

percutaneous continuous electrical stimulation 

of the nerve to specific canine leg muscles. He 

reported that maximum blood flow to the 

muscle resulted from stimulation frequencies in 

the range of 8 to 32 Hz. [9]. Randall et al., 

1953 reported that greater hyperemia resulted 

from continuous electrical stimulation of a 

canine muscle than from active contraction of 

the muscle.  Folkow and Halicka, 1968 

founded that blood flow to the gastrocnemius 

muscle of the cat progressively increased when 

they increased continuous electrical stimulation 

at rates of 1, 2, and 4 Hz., Blood flow 

progressively decreased, however, as the 

stimulus frequency was increased to 8, 16, 20, 

30, and finally 60 Hz. Using various stimulus 

frequencies and levels of muscular contractile 

forces, Petrofsky et al. (1981) founded that, in 

cats blood flow increased during most levels of 

contractile force. They also reported that, at all 

levels of contractile force and stimulus 

frequencies, blood flow increased to an even 

greater extent immediately after contraction. 

       Improvement of Vertebrobasilar 

insufficiency symptoms with DDC stimulation 

showed significant increase in Vertebral artery 

blood flow. This came in agreement with the 

work of  Dean et al., (1986) in which current 

characteristics of  2,500-Hz sine-wave 

frequency modulated at 50 bursts per second 

applied to the posterior calf musculature with an 

intensity sufficient to produce isometric 

contraction of the plantar flexor muscles 

equivalent to 10% or 30% of MVC: 1) The 

blood flow of the popliteal artery increased, 2) 

the blood flow increased during the first minute 

of electrical stimulation and maintained a 

relatively steady-state level through the 

subsequent stimulation (9 minutes) and post 

stimulation (5 minutes) phases, and 3) blood 

flow did not increase further when the intensity 

of electrical stimulation was increased above the 

level required to produce 10% of isometric 

MVC to a level required to produce 30% of 

MVC. 

       The improvement in Resistive index (RI) 

and visual analogue scale (VAS) in this study 

may be attributed to local mechanisms including 

muscle pumping, accumulation of local 

metabolic vasodilator substances and release of 

relaxing factors derived from the endothelium 

all are mechanisms for vasodilatation and 

improvement in blood flow [10]. 

       On the other hand, the result of this study 

concerning improvement in blood flow was 

contradicted with Manal (2012) who studied 

effect of DDC stimulation with frequency of 50 

Hz and intensity depended on patient tolerance 

threshold without pain or burning sensation. The 

duration of each treatment session was 6 

http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Val+Robertson&search-alias=books&text=Val+Robertson&sort=relevancerank
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minutes over each of tibial and common 

peroneal nerves, three times per week for 4 

weeks and it was found that there were 

significant decrease in pain level, significant 

increase in ABPI, no change in cutaneous blood 

flow rate and significant decrease in NO level in 

blood. Accepting research hypothesis 

concerning cutaneous blood flow as there was 

no change in cutaneous blood flow after 

application of DDC. 
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