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ABSTRACT 

 
This study was conducted to investigate the effective laser pulse frequency either 200 or 2000 Hz on 

improving blood flow. Thirty normal male subjects randomly selected from students of faculty of physical 

therapy, Cairo university (mean age 18.92  1.5). They were assigned randomly into equal two groups. The 

blood flow volume, mean blood flow velocity and caliper of the blood vessel were evaluated before laser 

application and after twelve sessions using duplex Doppler ultrasound. Combined He-Ne and infrared laser 

were administered three times a week for twelve sessions at intensity two J/cm
2
, power 15 mW, duration 15 

min and pulse frequency 200 Hz for group I and 2000 Hz for group II on the sural artery at posterior aspect 

of dominant leg (from mid point of posterior knee crease to the mid point of the line drown between two 

malleuli). The results revealed that Low pulse frequency (200 Hz) of low intensity laser therapy (LILT) 

produced significant improvement in blood flow volume and blood flow velocity (48.2%, and 40.6%) 

respectively (P<0.05) with significant difference between the two frequencies (P< 0.05). There was no 

change in caliper of the blood vessel of group I, blood flow volume, blood flow velocity or caliper of the 

blood vessel of group II. Also, there was a significant direct correlation between blood flow volume and 

blood flow velocity, and there was a significant indirect correlation between blood flow velocity and blood 

vessel caliper in group I. There was no correlation in group II. From the findings it could be concluded that 

low pulse frequency of LILT (200 Hz) could improve blood flow than high pulse frequency (2000 Hz). 

 

INTRODUCTION 

 

aser is an acronym for light 

amplification by stimulated emission 

of radiation. The applications of 

lasers are legion and span almost in 

every field of human endeavor in medicine, 

science and technology
4,5,19,20

. 

Number of clinical research reports have 

noted apparent increase in cutaneous and deep 

blood flow as a result of laser (combined He-

Ne and infra- red laser) irradiation or 

suggested such putative laser-mediated 

alteration in blood flow as a mechanism of 

action of some other clinical or physiological 

effects. 

It was reported that LILT improves local 

microcirculation and it can also improve 

oxygen supply to hypoxic cells and at the same 

time it can remove the collected waste 

products
7,10,40,43

. On the other hand, there was 

a gap found in the literature upon the effect of 

LILT on blood flow and also discrepancy and 

contradictory results on the reported studies 

because the exact mechanism is unknown, the 

effective parameters are not established and 

variable effects on different blood flow 

measurements are not concluded. Furthermore, 

LILT improves local microcirculation that 

promote wound healing, improve oxygen 

supply to hypoxic cells that improve the 

metabolic functions of these cells
6,18,29,35

, 

increase number of white blood cells and 

antibodies that decrease inflammation
12,22,38,41

, 

and at the same time it can remove the 

collected waste products that decrease muscle 

spasm
8,9

, also the normalization of the 

microcirculation, obtained due to laser 

L 
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applications, interrupt the “vicious circle” of 

the origin of the pain and its development
3
. 

Moreover, LILT may open 

microcirculation, improve elasticity of artery 

without affecting its caliper that increase its 

accommodation to more blood, which help to 

cut the vicious circle of pain and affecting the 

neighboring veins by suction force. Thus in 

turn increase venous return
2,11,21,29,34

. 

On the other hand, researches have 

suggested that the physiological responses to 

laser are affected by the rate of its pulse 

frequency which is one of its parameters that 

should be adjusted before application. But the 

differences in change in blood flow in 

accordance to pulse frequency are not clear 

yet
13,23,33

. So physiotherapists are still in need 

to investigate and confirm the previous results 

on the changes in blood flow after laser 

application that aid them to construct the 

effective parameters of laser that will be given 

for patients to gain the most earlier and 

beneficial results. Therefore the aim of current 

study was to investigate the effective laser 

pulse frequency either 200 or 2000 Hz on 

improving blood flow. 

 

SUBJECTS, MATERIALS AND 

METHODS 

 

This study included two groups of 

volunteers. The dependent variable was the 

blood flow volume measured by Ultrasound 

Doppler. The independent variable was LILT 

(combined He-Ne and infrared laser with 

scanner technique), its intensity was twoJ/cm
2
, 

pulse frequencies were 200 and 2000 Hz, and 

its power was 15 mW. The site of application 

was the sural artery at posterior aspect of the 

leg (from the mid point of posterior knee 

crease to the mid point of the line drown 

between the malleuli).  Evaluation of all 

subjects was conducted before and after laser 

application. 

 

Subjects 

Thirty normal male subjects from the 

students of faculty of physical therapy, Cairo 

university were participated in the present 

study. They were not athlete, non-smoker, and 

non-obese subjects. Their average age was 

from 18 to 25 years old with mean age 18.92 + 

1.5 years, height ranged from 167 to 185 cm 

with mean height 174.1 + 3.23 and weight 

ranged from 59 to 82 kg with mean weight 

72.09 + 6.79. Subjects were participated into 

pre- and post- control group design. The 

Subjects were randomly assigned into two 

equal groups. 

Group І: fifteen volunteers included 

I) Study limb: Which was the dominant limb, 

this limb had received twelve sessions, 

every other day; of LILT (combined He-

Ne and infrared laser with scanner 

technique) at pulse frequency of 200 Hz, 

intensity  two J/cm
2
, and power 15 mW. 

II) Control limb: Which was the non-dominant 

limb. It was not subjected to any 

irradiation. 

Group ІІ: fifteen volunteers included 

I) Study limb: Which was the dominant limb, 

this limb had received twelve sessions, 

every other day of LILT (combined He-Ne 

and infrared laser with scanner technique) 

at pulse frequency of 2000 Hz., intensity 

two  J/cm
2
, and power 15 mW. 

II) Control limb: Which was the non-dominant 

limb. It was not subjected to any 

irradiation. 

 

Instrumentations 

-Instrumentations for evaluation: 

1) Duplex Doppler Ultrasound: This device 

used for measuring the blood flow volume 

and effective perfusion pressure. The 
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device was the multi-Dopp system (2,4,8 

and 16 MHz). 

2) Ordinary weight scale: It was used to 

detect the weight and height of each 

subject. 

3) Tap measurement: It was used for 

measurement of width and length of leg. 

-Therapeutic instrumentation: 

LILT scanner, ASA Laser Bravo Terza 

Series type of laser was used in the present 

study. It produces combined irradiation of He- 

Ne and infrared lasers. The device was 

adjusted to produce intensity of two J/cm
2
, 

power of 15 mW and frequency changed from 

200 Hz to 2000 Hz. Recalibration of the 

devices used in the study were done before the 

study, to ensure accuracy and objectivity of 

their parameters. 

 

Procedures 

I) Evaluation Procedures 

Each subject was acquainted with details 

of the procedures, which were undertaken 

through a demonstration session. 

1- General evaluation: Included: 

- Weight and height using weight scale. 

- Leg length, measured in prone lying 

from mid point of knee to mid point 

between two malleuli. 

2- Blood flow measurement: For each 

subject in both groups the blood flow 

volume, blood flow velocity and caliper of 

the sural artery of both lower limbs (The 

dependant lower limb was expressed as the 

experimental limb and the non-dependant 

limb as control limb) were measured using 

duplex Doppler ultrasound before and after 

laser application. The subjects were 

instructed to maintain their normal daily 

activities and not to engage in any other 

exercise-training program during the study. 

The transducer head of the duplex Doppler 

ultrasound was positioned vertical on the 

posterior aspect of leg after application of 

sufficient amount of sono-gel. The 

procedures was then completed by the 

same radiology specialist to register the 

blood flow volume, blood flow velocity 

and the caliper of the sural artery. Post-test 

measurement of the blood flow volume, 

blood flow velocity and caliper of the sural 

artery were performed at the end of the last 

session.(twelve session) 

II) LILT procedures 
Each subject was positioned in modified 

prone lying, fully relaxed and supported; the 

area of laser application in the dominant leg 

was washed by alcohol. The laser scanner was 

applied prepandicular on the area of laser 

application and at 30 centimeter apart. The 

laser beam was adjusted to cover the area of 

application in width and length from the knee 

joint line to the two malleoli line. The energy 

was adjusted at two joules/cm
2
 and the 

frequency was changed according to the 

experimental group, either 200 Hz in group I 

or 2000 Hz in group II. Subjects and 

researcher wear the protective goggles during 

all phases of the study. The delivery of laser 

radiation was continued for 20 minutes. The 

subjects were permitted to have ten minutes 

rest after laser application. These procedures 

were repeated for twelve sessions, three 

sessions per week. 

 

RESULTS 

 

I. Effect of LILT pulse frequencies on 

blood flow volume 

1. For group I (200 Hz): 

I. Study limb: t-test revealed that the mean 

values of blood flow volume were 

increased from (2.9 + 1.506) m.L/min at 

pre-test to (5.6 + 1.121) m.L/min at the end 

of twelve sessions. These changes were 

significant (P< 0.05). 



 

Bull. Fac. Ph. Th. Cairo Univ.,: 

Vol 8. No (1) Jan. 2003 

144 

II. Control limb: The mean values of blood 

flow volume changed from (4.3 + 1.163) 

m.L/min at pre-test to (4.7 + 2.257) 

m.L/min at the end of twelve sessions. 

These changes were insignificant (P> 0.05) 

as shown in table (1) and figure (1). 

 

 
Table (1): Blood flow volume changes at pre-test and post-test after application of LILT in group I. 

Variable 
Blood flow volume (Mean  S.D.) 

mL/min 

Comparison 

t-value P-value 

Study limb 
Pre test 2.9  1.506 

1.76 0.001* 
Post test 5.6  1.121 

Control limb 
Pre test 4.3  1.163 

0.777 0.45 
Post test 4.7  2.257 

* Significant   P: Probability 

 

 

Fig. (1): Blood flow volume changes at pre-test and post-test after application of LILT in group I. 

 

 

2. For group II (2000 Hz): 

I. Study limb: t-test revealed that the mean 

values of blood flow volume changed from 

(4.7 + 7.81) m.L/min at pre-test to (4.7 + 

1.07) m.L/min at the end of twelve 

sessions. These changes were insignificant 

(P>0.05). 

II. Control limb: The mean values of blood 

flow volume changed from (4.1 + 9.24) 

m.L/min at pre-test to (3.9 + 6.95) m.L/min 

at the end of twelve sessions. These 

changes were insignificant (P> 0.05) as 

shown in table (2) and figure (2). 

 
Table (2): Blood flow volume changes at pre-test and post-test after application of LILT in group II. 

Variable 
Blood flow volume (Mean  S.D.) 

mL/min 

Comparison 

t-value P-value 

Study limb 
Pre test 4.7  7.81 

2.145 1 
Post test 4.7  1.07 

Control limb 
Pre test 4.1  9.24 

0.49 0.629 
Post test 3.9  6.95 

*Significant   P: Probability 
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Fig. (2): Blood flow volume changes at pre-test and post-test after application of LILT in group II. 

 

II. Effect of LILT pulse frequencies on 

blood flow velocity 

For group I (200 Hz): 

A. Study limb: t-test revealed that the mean 

values of blood flow velocity were decreased 

from (5.02 + 2.8662) cm/sec at pre-test to 

(7.06 + 2.0452) cm//sec at the end of twelve 

sessions. These changes were significant 

(P<0.05). 

B. Control limb: The mean values of blood 

flow velocity changed from (6.9 + 2.4134) 

cm/sec at pre-test to (5.53 + 0.9078) cm/sec at 

the end of twelve sessions. These changes 

were insignificant (P> 0.05) as shown in table 

(3) and figure (3). 
 

Table (3): Blood flow velocity changes between at pre-test and post-test after application of LILT in group 

I. 

Variable 
Blood flow velocity (Mean  S.D.) 

cm/sec 

Comparison 

t-value P-value 

Study group 
Pre test 5.02  2.8662 

2.8 0.01* 
Post test 7.06  2.0452 

Control group 
Pre test 6.9  2.4134 

1.22 0.24 
Post test 5.53  0.9078 

* Significant   P: Probability 

 

Fig. (3): Blood flow velocity changes at pre-test and post-test after application of LILT in group I. 
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For group II (2000 Hz): 

A. Study limb: t-test revealed that the mean 

values of blood flow velocity changed from 

(4.42 + 2.8852) cm/sec at pre-test to (3.55 + 

2.6427) cm//sec at the end of twelve sessions. 

These changes were insignificant (P>0.05). 

B. Control limb: The mean values of blood 

flow velocity changed from (5.79 + 5.5535) 

cm/sec at pre-test to (3.91 + 3.525) cm/sec at 

the end of twelve sessions. These changes 

were insignificant (P> 0.05) as shown in table 

(4) and figure (4). 

 
Table (4): Blood flow velocity changes at pre-test and post-test after application of LILT in group II. 

Variable 
Blood flow velocity (Mean  S.D.) 

cm/sec 

Comparison 

t-value P-value 

Study limb 
Pre test 4.42  2.8852 

1.11 0.312 
Post test 3.55  2.6427 

Control limb 
Pre test 5.79  5.5535 

0.409 0.897 
Post test 3.91  3.525 

* Significant   P: Probability 

 

 

Fig. (4): Blood flow velocity changes at pre-test and post-test after application of LILT in group II. 

 

 

 

III. Effect of LILT pulse frequencies on 

caliper of the blood vessel 
For group I (200 Hz): 

A. Study limb: t-test revealed that the mean 

values of caliper of the blood vessel changed 

from (1.4867 + 0.2924) mm at pre-test to 

(1.4867 + 0.2825) mm at the end of twelve 

sessions. These changes were insignificant 

(P>0.05). 

B. Control limb: The mean values of caliper 

of the blood vessel changed from (1.3667 + 

0.3436) mm at pre-test to (1.42 + 0.221) mm at 

the end of twelve sessions. These changes 

were insignificant (P> 0.05) as shown in table 

(5) and figure (5). 
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Table (5): Blood vessel caliper values at pre-test and post-test after application of LILT in group I. 

Variable 
Caliper of the blood vessel 

(Mean  S.D.) mm 

Comparison 

t-value P-value 

Study limb 
Pre test 1.4867  0.2924 

2.145 1 
Post test 1.4867  0.2825 

Control limb 
Pre test 1.3667  0.3436 

0.471 0.645 
Post test 1.42  0.221 

* Significant   P: Probability 
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Fig. (5): Blood vessel caliper changes at pre-test and post-test after application of LILT in group I. 
 

For group II (2000 Hz): 

A. Study limb: t-test revealed that the mean 

values of caliper of blood vessel changed from 

(1.5133 + 0.2588) mm at pre-test to (1.3867 + 

0.1457) mm at the end of twelve sessions. 

These changes were insignificant (P>0.05). 

B. Control limb: The mean values of caliper 

of blood changed from (1.5133 + 0.3944) mm 

at pre-test to (1.6067 + 0.3035) mm at the end 

of twelve sessions. These changes were 

insignificant (P> 0.05) as shown in table (6) 

and figure (6). 
Table (6): Blood vessel caliper values at pre-test and post-test after application of LILT in group II. 

Variable 
Caliper of the blood vessel 

(Mean  S.D.) mm 

Comparison 

t-value P-value 

Study limb 
Pre test 1.5133  0.2588 

1.535 0.147 
Post test 1.3867  0.1457 

Control limb 
Pre test 1.5133  0.3944 

0.81 0.432 
Post test 1.6067  0.3035 

* Significant   P: Probability 
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Fig. (6): Changes of the blood vessel caliper at pre-test and post-test after application of LILT in group II. 
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Comparison between the post-test results of 

both groups 

Comparison of the post-test results of the 

blood flow volume between both groups: 

I- The study limb: t-test revealed that the 

mean values of blood flow volume after 

twelve sessions of LILT in group I was (5.6 + 

1.121) m.L/min 
 
while it was (4.7 + 1.033) 

m.L/min 
 
in group II. These changes were 

significant (P<0.05). 

II- The control limb: The mean values of 

blood flow volume after twelve sessions of 

LILT in group I was (4.7 + 2.257) m.L/min 

while it was (3.9 + 6.95) m.L/min in group II. 

These changes were insignificant (P> 0.05) as 

shown in table (7) and figure (7). 

 

 
Table (7): Blood flow volume changes in group I and group II in both study and control limbs after 

application of LILT. 

Variable 
Blood flow volume (Mean  S.D.) 

mL/min 

Comparison 

t-value P-value 

Post-test results of 

both study limbs 

Study limb (I) 5.6  1.121 
2.145 0.0512* 

Study limb (II) 4.7  1.033 

Post-test results of 

both control limbs 

Control limb (I) 4.7  2.257 
2.145 0.194 

Control limb (II) 3.9  6.95 
* Significant   P: Probability 
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Fig. (7): Blood flow volume changes in group I and group II in both study and control limbs after 

application of LILT. 

 

 

Comparison of the post-test results of the 

blood flow velocity between both groups: 

I- The study limb: t-test revealed that the 

mean values of blood flow velocity after 

twelve sessions of LILT in group I was (7.06 + 

2.0452) cm/sec while it was (3.55 + 2.6427) 

cm/sec in group II. These changes were 

significant (P>0.05). 

II- The control limb: The mean values of 

blood flow volume after twelve sessions of 

LILT in group I was (5.53 + 0.9078) cm/sec 

while it was (3.91 + 3.525) cm/sec in group II. 

These changes were insignificant (P> 0.05) as 

shown in table (8) and figure (8). 

 

 
Table (8): Blood flow velocity changes in group I and group II in both study and control limbs after 

application of LILT. 
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Variable 
Blood flow velocity 

(Mean  S.D.) cm/sec 

Comparison 

t-value P-value 

Post-test results of 

both study limbs 

Study limb (I) 7.06  2.0452 
3.74 0.0335* 

Study limb (II) 3.55  2.6527 

Post-test results of 

both control limbs 

Control limb (I) 5.53  0.9078 
1.88 0.278 

Control limb (II) 3.91  3.525 
* Significant   P: Probability 
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Fig. (8): Blood flow velocity changes in group I and group II in both study and control limbs after 

application of LILT. 

 

 

Comparison of the post-test results of the 

caliper of the blood vessel between both 

groups: 

I- The study limb: t-test revealed that the 

mean values of blood flow volume after 

twelve sessions of LILT in group I was 

(1.4867 + 0.2825) mm while it was (1.3867 + 

0.1457) mm in group II. These changes were 

insignificant (P> 0.05). 

II- The control limb: The mean values of 

blood flow volume after twelve sessions of 

LILT in group I was (1.42 + 0.221) mm while 

it was (1.6067 + 0.3035) mm in group II. 

These changes were insignificant (P> 0.05) as 

shown in table (9) and figure (9). 

 

 
Table (9): Caliper of the blood vessel changes in group I and group II in both study and control limbs 

after application of LILT. 

Variable 
Caliper of the blood vessel 

(Mean  S.D.) mm 

Comparison 

t-value P-value 

Post-test results of 

both study limbs 

Study limb (I) 1.4867  0.2825 
1.37 0.112 

Study limb (II) 1.3867  0.1457 

Post-test results of 

both control limbs 

Control limb (I) 1.42  0.221 
1.93 0.343 

Control limb (II) 1.6067  0.3035 
* Significant   P: Probability 
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Fig. (9): Blood vessel caliper changes in group I and group II in both study and control limbs after 

application of LILT. 

 

Pearson correlation coefficient between 

post-test results of blood flow volume, blood 

flow velocity and blood vessel caliper in 

study limb 

I- Pearson Correlation coefficient in group I: 

Pearson correlation showed that there was: I- 

Significant direct correlation between blood 

flow volume and blood flow velocity (C= 

0.637 and P< 0.05), and II- Significant 

negative correlation between blood flow 

velocity and blood vessel caliper (C= -0.848 

and P< 0.005). As shown in table (10). 

 
Table (10): Pearson correlation coefficient in group I. 

 
Blood flow volume and 

blood flow velocity 

Blood flow volume and 

blood vessel caliper 

Blood flow velocity and 

blood vessel caliper 

Pearson correlation 0.637 0.207 -0.848 

Significance 0.033* 0.458 0.0001* 
*Significant 

 

II- Correlation coefficient in group II: 

Pearson correlation showed that there was: I- 

Insignificant direct correlation between blood 

flow volume and blood flow velocity (C= 0.16 

and P> 0.05), and II- Insignificant negative 

correlation between blood flow velocity and 

blood vessel caliper (C= -0.232 and P> 0.05). 

as shown in table (11). 

 
Table (11): Pearson correlation coefficient in group II. 

 
Blood flow volume and 

blood flow velocity 

Blood flow volume and 

blood vessel caliper 

Blood flow velocity and 

blood vessel caliper 

Pearson correlation 0.16 0.493 -0.232 

Significance 0.954 0.062 0.406 

 

DISCUSSION 

 

Within the limitation of the present 

study, it appeared that the low pulse frequency 

that was included in the design of the study 

(200 Hz) produced significant increase 

(P<0.05) in the blood flow volume (by 48.2%). 

It was reported that laser applied in very short 

duration impulses emitted in slow recurrences 

(low pulse frequency) can in fact deposit high 

quantities of energy without damaging tissues 

and so carry out a deeper biological reaction 

than long impulses emitted at short recurrences 
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(high pulse frequency) and produce an effect 

which is close to continuous emission
1
. 

These findings had an agreement with 

the current study and the work of Bibikova and 

his coworkers who noticed that the blood flow 

was significantly increased (0.09 + 0.006) after 

laser application
24,26,32

. Also, it was concluded 

that application of LILT (30J/cm
2
, 30 mW, for 

20 min) would raise skin tempertature in 

patients with diabetic microangiopathy that 

indicated improvement in cutaneous 

microcirculation
39

. Passariello and his 

colleagues suggested that laser radiation was 

found to have a positive effect on the 

microcirculation of subjects with Raynold’s 

syndrome. But it was difficult to give a precise 

physiopathological-interpretation of their 

results. They proposed the following 

hypotheses to explain their results: 1) A 

myolytic action of laser beam on the blood 

vessels, 2) An increased cyclic adenosine 

monophosphate in vessel wall, 3) A reflex 

action mediated by autonomic nervous system, 

and 4) An interference with some chemical 

mediators responsible for the control of vessel 

tone
25,31

. 

On the other hand, it was reported that 

LILT increase number of dermal vessels 

through a video measuring system for chronic 

ulcers
16,36,42

. It was noticed that the number of 

vessels were approximately twice that of 

control group which indicated improvement in 

regional blood flow in transmyocardial laser 

revascularization
37

. In agreement with the 

present study, Schindl and his group 

investigated the effect of LILT on wound 

healing in patients with reduced 

microcirculation. Bibikova and his associates 

studied the effect of LILT (He-Ne) on the 

process of neoformation of blood capillaries 

during regeneration in the gastrocnemius 

muscle using histomorphometric methods
38,39

. 

They subjected the injured zone to four direct 

He-Ne laser irradiations (6 mW for 2.3 min) 

every alternate day. This study did not 

compare between different laser parameters 

and also was dependant on counting the 

volume density of capillaries and not on direct 

measurement technique of blood flow as 

Doppler. 

The previous studies revealed that the 

angiogenesis to various chemotactic and 

growth factors, in particular fibroblast growth 

factor, lactic acid, biogenic amines
28

. It had 

been proposed that endothelial cell migration 

was more important than proliferation in 

angiogenesis, so that chemo-attractants such as 

fibronectin, heparin, and platelets-derived 

factors would play a major role in 

angiogenesis after laser application
14

. 

Within the limitation of the present 

study, it would appear that the low pulse 

frequency that was included in the design of 

the study (200 Hz) produced significant 

increase (P<0.05) in the blood flow velocity 

(by 40.6%). These finding confirm the work of 

Siposan and his colleagues on the in-vitro 

effect of low-level laser radiation (LLLR) on 

selected rheologic constants of the human 

blood that was investigated. The variations of 

complete blood counting (CBC) parameters to 

the received dose were determined, as well as 

of blood viscosity (an erythrocyte aggregation 

index), as a research method for some 

structural alteration of blood proteins. This 

was also confirmed by the electrophoretic 

study of plasma proteins from the irradiated 

blood
17

. This study concluded that the effect of 

LILT on red blood cells confirms the 

nonresonant mechanism of this biostimulating 

effect, by the changes occurring in the cell 

membrane (blood cells), by revitalizing of red 

blood cells functional capacities and by several 

biochemical effects at the membrane’s level. 

This decreased the blood viscosity and inturn 

increased blood flow velocity
17

. 



 

Bull. Fac. Ph. Th. Cairo Univ.,: 

Vol 8. No (1) Jan. 2003 

152 

On the other hand, the low pulse 

frequency that was included in the design of 

the current study (200 Hz) produced non-

significant difference (P>0.05) in the caliper of 

the blood vessel. These findings confirmed 

that laser irradiation had no influence on the 

vasomatricity of veins, arteries and lymphatic 

vessels in normal healthy volunteers
28,36

. 

Pearson correlation between the three 

measures indicated that there was a significant 

direct correlation between blood flow volume 

and blood flow velocity (C= 0.637 and 

P<0.05). This obey the physiological law of 

blood flow that states that the blood flow is the 

resultant of surface area cross velocity (Flow= 

Area X Velocity). Furthermore the significant 

negative correlation between blood flow 

velocity and blood vessel caliper (C= -0.848 

and P< 0.005) also obeys the physiological law 

of blood flow. 

 

Conclusion 

From the results of this study it was 

concluded that LILT (200 Hz) low pulse 

frequency could improve blood flow while 

high pulse frequency (2000 Hz) did not affect 

blood flow measurements. 

 

REFERENCES 

 
1- Barasch, A., Peterson, D. and Tanzer, J.: He-

Ne laser effects on conditioning induced oral 

mucositis in bone marrow transplantation.  

Cancer, 76(12): 2550-6, 1995. 

2- Basford, J. and Kazarinov, K.: Low intensity 

laser therapy: still not an established clinical 

tool. Lasers Surg. Med., 16 (4): 331-42, 1995. 

3- Basford, J., Malanga, G., Krause, D. and 

Hlegsen, W.: A randomized controlled 

evaluation of low intensity laser therapy: 

planter fasciitis.  Arch. Phys. Med. Rehabil. 

Mar., 79(3): 249-54, 1998. 

4- Baxter, G. and Mital, V.: Therapeutic lasers 

theory and practice. Mary C. Low. USA. 

Churchill Livingstone, P 20-318, 1994. 

5- Baxter, G.: Therapeutic lasers theory and 

practice, 1
st
 ed, Mary C. Low, Churchill 

Livingstone.  USA, P 1-89, 1998. 

6- Bulow, P., Jensen, H. and Danneskiold, B.: 

Low power Ga-Al-As laser treatment of 

painful osteoartheritis of the knee.  A double-

blind placebo-controlled study.  Scand. J. 

Rehabil. Med. Sep. 26(3): 155-159, 1994. 

7- Ceccherelli, F., Altafini, L., Lo Castro, G. and 

Giron, G.: Diod laser in cervical myofacial 

pain: a double-blind study versus placebo.  

Clin. J. Pain. Dec. 5(4): 301-304, 1989. 

8- Craig, J., Abarron, J., Walsh, D.M. and Baxter, 

G.: Lack of effect of combined low intensity 

laser therapy/photo therapy (CLULT) on 

delayed onset muscle soreness in humans.  

Lasers Surg. Med. 25(1): 88, 1999. 

9- De Bie, R., De Vet, H., Kootstra, G. and 

Knipschild, P.: Randomized controlled 

evaluation of low laser therapy. Arch. Phys. 

Med. Rehabil. Nov. 79(11): 1415-20, 1998. 

10- Haker, E. and Lundeberg, T.: Is low-energy 

laser treatment effective in lateral 

epicondylalgia?  J. Pain Symptom Manage. 

May. 6(4): 241-246, 1991. 

11- Hall, G., Anneroth, G., Schennings, T., 

Zetterqvist, L. and Ryden, H.: Effect of low 

level energy laser irradiation on wound 

healing. An experimental study in rats. Swed. 

Med. J. 18 (1-2): 29-34, 1994. 

12- Heussler, J., Hinchey, G., Margiotta, E., Quinn, 

R., Buttler, P., Martin, J. and Sturgess, A: A 

double blind randomized trial of low power 

laser treatment in rheumatoid arthritis.  Am. 

Rheum. Dis. Oct. 52(10): 703-6, 1993. 

13- Honmura, A., Ishic, A., Yanase, Y., Obita, J. 

and Haruki, E: Analgesic effect of Ga-Al-As 

diod laser irradiation on hyperalgesia in 

carrageenim-induced inflammation. Lasers 

Surg. Med. 13: 463-469. 1993. 

14- James A and George J: Orthopeadic and Sports 

physical therapy, USA CV Mosby Company 

publishing. P 315-325, 1985. 



 

Bull. Fac. Ph. Th. Cairo Univ.,: 

Vol 8. No (1) Jan. 2003 

153 

15- Joel, A. and Druce, M.: Rehabilitation 

Medicine Principles and Practice 3
rd

 ed. 

Lippincott-Ravn. USA. P 145-176, 1998. 

16- John, L., Ann, R. and Mary, D.: Electrotherapy 

Explained Principles and Practice 3
rd

 ed. UK 

Butterworth-Heinemann Publisher. P 315-330, 

2000. 

17- Kana, J., Heismary, M. and Pernerstorfer, T.: 

Effect of low power laser densities and laser 

radiation on healing of open skin wounds in 

rats. Arch. Surg. May. 22 (1): 131-139, 1988. 

18- Krasheninnikoff, M., Ellitsgaard, N., Rogvi, 

B., Zeuthen, A., Harder, K., Larsen, R. and 

Gaarbo, H: No effect of low power laser in 

lateral epicondilitis.  Scand. J. Rheumatol. 

23(5): 260-263, 1994. 

19- Kucharska, E. and Batko, B.: Biostimmulating 

laser therapy as one method of treating bone 

and joint diseases. Am. J. Orthop. Dentofacial 

Orthop. 54(2): 112-114, 1997. 

20- Lim, H., Lew, K. and Tay, D.: A clinical 

investigation of the efficacy of low-level laser 

therapy in reducing orthodontic post 

adjustment pain. Am. J. Orthop. Dentofacial 

Orthop. Dec. 108(6): 614-622, 1995. 

21- Lowe, A., McDowell, B., Walsh, D., Baxter, 

G. and Allen, J.: Failure to demonstrate any 

hypoalgesic effect of low intensity laser 

irradiation (830 nm) of Erb’s point upon 

experimental ischaemic pain in humans.  

Lasers Surg. Med., 20(1): 69-76, 1997. 

22- Mousten, P., Vinter, N., Anderson, L. and 

Kragstrup, J.: Laser treatment of sinusitis in 

general practice assessed by a double-blind 

controlled study.  Ann. Plast. Surg. Aug 5. 

153(32): 2232-2234, 1991. 

23- Mousttsen, P., Zhu, S. and Yano, O.: laser 

treatment of sinusitis in general medical praxis 

evaluated in double blind study. Vgeskviffl 

ger. 13 (32): 2232-2239, 1991. (Abstract). 

24- Neuman, I., Robert, A. and John, D.: Low 

energy phototherapy in alleric rhinitis and 

nasal polyposis. Laser therapy, 1:37-46, 1996. 

25- Ninomiya, T., Miyamoto, Y., Ito, T. and 

Nishisaka, T.: High-intensity pulsed laser 

irradiation accelerates bone formation in 

metaphyseal trabecular bone in rat femur. J. 

Bone Miner. Metab., 21 (2): 67-73, 2003. 

26- Olavi, A., Pekka, R., Pretti, K. and Pekka, P.: 

Effects of the infrared laser therapy at treated 

and non-treated trigger points.  Acpunct.   

Electrother.  Res., 14(1): 9-14, 1989. 

27- Peter, E., Victoria, F. and David Bowsher, M.: 

Pain Managemen by Physiotherapy 2
nd

 ed. 

Butterworth-Heinmann. UK. P 224-256, 1996. 

28- Randall, L., David, J. and Alexander, R.: 

Physical Medicine and Rehabilitation, 2
nd

 ed. 

WB Saunders. USA. P 322-330, 2000. 

29- Rochkind, S., Lubart, R. and Nissan, M.: Low-

energy laser irradiation and the nervous 

system.  JOSPT, 42 (12): 100-5, 1988. 

30- Rockkind, S., Lubart, R. and Nissan, M.: Low-

energy laser irradiation and nervous system: 

Method and results.  Journal of Pain Symptom 

and management.  Arch. Phys. Therap., 907: 

100-105, 1988. 

31- Roger, M., Karen, W. and Dean, P.: Clinical 

electrotherapy, 3
rd

 ed.USA Appleton and 

Lange. P 112-213, 1999. 

32- Roland, G. and Ribert, E.: Diagnostic 

radiology, 2
nd

 ed. Churchill Livingstone,. UKP 

685-1-709, 1993. 

33- Roynesdal, A. and Bjornland, T.: The effect of 

laser application on post-operative pain and 

swelling A double blind study. Int. J. 

oral_Maxillofac.  Surg., 22 (4): 242-245, 1993. 

34- Saliba, E. and Foreman, S.: Therapeutic 

modalities for allied health professionals. F.A. 

Davis company, Pheladelphia. USA, P 313-

335, 1998. 

35- Sibert, W., Seichert, N., Siebert, B. and With, 

C.: What is the efficacy of soft and mid lasers 

in therapy of tenopathies? A double blind 

study. Arch. of Orth. and traumt. Surg., 106(6): 

358-363, 1987. 

36- Sommer, A., Pinheiro, A., Mester, A., Franke, 

R. and Whelan, H.: Biostimulatory windows in 

low-intensity laser activation: lasers, scanners, 

and NASA’s lght-emitting diode array system. 

J. Clin. Laser Med. Surg., Feb. 19 (1): 29-33, 

2001. 

37- Susan, B., O’Sullwan, C. and Thomas, J.: 

Physical Assessment, Rehabilitation and 



 

Bull. Fac. Ph. Th. Cairo Univ.,: 

Vol 8. No (1) Jan. 2003 

154 

Treatment.  3 rd Ed. USA. F.A. Davis 

Company, P 48-49, 1994. 

38- Thorsen, H., Gam, N., Jensen, H., Hojmark, L. 

and Wahlstorm, L.: Low energy laser 

treatment-effect in localized fibromyalgia in 

the neck and shoulder region. J. Am. Acad. 

Dermatol. Jan. 17; 153(25): 1801-1804, 1991. 

39- Tun, O., Hode, R., Naim, J. and Narayan, V.: 

Clinical electrotherapy (low level laser 

therapy- clinical practice and scientific 

background), 3
rd

 ed, prima books,. Swedan, P 

214-226, 1999. 

40- Vasseljen, O., Hoeg, N., Kjeldstad, B., 

Johnsson, A. and Larsen: Low-level laser 

versus placebo in the treatment of tennis 

elbow.  Scand. J. Rehabil. Med., 24(1): 37-42, 

1992. 

41- Vecchio, P., Cave, M., King, V., Adebajo, A., 

Smith, M. and Hazleman, B.: LILT is an 

effective treatment for recurrent herps simplex 

infection. Br. J. Rheumatol., Aug. 32(8): 740-

2, 1993. 

42- William, F.: Review of Medical Physiology, 

10
th
 Ed. USA. Blind, Inc. P 454, 1990. 

43- Zhu, L., Li, C. and Li, W.: The effect of laser 

irradiation on arthritis in rats.  Chen Tzu Yen 

Chiu.  J. Clin. Laser and Med. Surg., 15(!): 71-

76, 1990. 

 

 

الملخص العربي 
 

 الأشخاص الأصحاء في ترددات نبض أشعة الليزر على سريان الدم كفاءة
 

و بالرغم من .  على سرٌان الدم اللٌزر أشعة ترددات نبض كفاءة كبٌر بٌن اختلاف لأن هناك حٌوي النبضة أثناء تطبٌق اللٌزر أمر اختٌارأن 
 الدراسة هذهتهدف .   ، ولا ٌزال هناك جدال بٌن الأخصائٌٌن حول النبضة المناسبةشخصً قرار لا ٌزال نبضة محددة عامة اختٌارذلك فأن 

 طالبا أصحاء 30أجرٌت هذه الدراسة على .  سرٌان الدم تحسٌن   على( الثانٌةفً نبضة 2000و 200) دراسة تأثٌر النبضات المختلفة إلى
 تم تقٌٌم حجم تدفق . مجموعتٌن متساوٌتٌن إلىسنة تم تقسٌمهم عشوائٌا  1.5 + 18.9 متوسط أعمارهمالقاهرة، جامعة الطبٌعًبكلٌة العلاج 

و بعد تطبٌقه لمدة أثنى عشر جلسة،  (وات.  م15، 2سم/  جول2) قبل تطبٌق اللٌزر المسحى الدمويرٌان الدم و قطر الوعاء سالدم و سرعة 
رٌان الدم س سرعة تو قد ذاد%  48.2و قد أظهرت النتائج أن حجم تدفق الدم قد ذاد بمقدار . دقٌقة 15 مرات أسبوعٌا، ولمدة 3

 بالنسبة للمجموعة الأولى و كذلك حجم تدفق الدم و سرعة سرٌان الدم و الدمويأما قطر الوعاء . بالنسبة للمجموعة الأولى% 40.6بمقدار
علاقة طردٌة بٌن حجم سرٌان الدم و سرعة سرٌان الدم و كذلك توجد و قد سجلت  بالنسبة للمجموعة الثانٌة فلم تتغٌر الدمويقطر الوعاء 

 فً علاقة أيبٌنما لا توجد   ( الثانٌةفً نبضة 200) المجموعة الأولى فً الدمويعلاقة عكسٌة بٌن سرعة سرٌان الدم و حجم الوعاء 
 هستخداما  ٌمكن ( نبضة فً الثانٌة200)منخفض النبضة  أن اللٌزر  إلىو ٌخلص البحث  ( الثانٌةفً نبضة 2000  ) مجموعة الثانٌةال

  .( فً الثانٌة2000) اكثر من اللٌزر ذو النبضات المرتفعة لتحسٌن سرٌان الدم
 


