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Abstract  

Background: Low level laser in combination with inter-
mittent Pneumatic compression have effect in modulation of  
swelling in cases with knee hemoarthrosis in hemophilic  
children.  

Aim of this Study:  To investigate the effect of low level  
laser in combination with intermittent pneumatic compression  
in modulation of swelling in cases with knee hemoarthrosis  

in hemophilic children (after successive three months of  
treatment).  

Patients and Methods:  Forty hemophilic children their  
age ranging from seven to fourteen years, divided randomly  
into two groups (Group A and Group B). Group A received  
selected physical therapy program only (stretching, and  
strengthening exercises), while the Group B received low  
level laser therapy and intermittent pneumatic compression  
in addition to the same program given to the Group A. The  

swelling parameter (tape measurement and range of motion),  
was measured before and after successive three months of  
treatment.  

Statistical Analysis:  The collected data of the current  
study was statistically treated by the student's t-test for  
comparison of means of two independent groups. The alpha  
point of 0.05 was used as a level of statistical significance  
(when p<0.05, the difference is significant and when p<0.01,  
difference is highly significant); Minitab version 13 was the  

used statistical program.  

Results:  The study revealed significant improvement in  
most of the measured variables of the two groups, but in  

Group B the improvement was significantly increased more  
than Group A.  

Conclusion:  It may conclude that low level laser therapy  
in combination with intermittent pneumatic compression is  
an effective additional tools to physical therapy program in  
treating swelling in cases with knee hemoarthrosis of hemo- 
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philic children as it plays an important role in decreasing  
swelling of the knee joint.  
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Introduction  

HEMOPHILIA  is an x-linked heritable coagulop-
athy with an ordinary prevalence of approximately  
1 in 10,000 people. The 2 most common forms are  
factor viii deficiency or hemophilia a, which ac-
commodates approximately eighty % of instances  
and component ix deficiency or hemophilia b,  
which accommodates about 20% of instances [1] .  

The occurrence of hemophilia a (classical) is  
1/5000 male births, and that of hemophilia b (christ-
mas disorder) is 1 in 25,000 about, 30% of the  
sufferers have no circle of relatives history and are  
a end result of de novo mutations [1] .  

The maximum not unusual manifestation of  
hemophilia is hemarthrosis, or bleeding within the  
joint space. The ankles, knees, and elbows are  
maximum typically worried, no matter the reality  
that the shoulders, wrists, and hips can also be  
affected. Worried joints are commonly heat, swol-
len, and smooth, with confined range of movement  
[2,3] .  

Sufferers with excessive ailment have bleeding  
symptoms from early formative years that can  
consist of bleeding from circumcision in neonates,  
nose or mouth bleeding in babies, exaggerated  
bruising or palpable smooth tissue swelling from  
the trivial traumas of regular formative years sports,  

and spontaneous, painful hemarthoses of the joints  
(especially knees, elbows, and ankles) [4] .  
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The most ordinary manifestation of hemophilia  
is articular bleeding (hemarthrosis). When articular  

bleeding (hemarthrosis). While hemarthroses be-
come frequent and/or excessive, the synovium  

might not be able to reabsorb the blood. To com-
pensate for such reabsorptive deficiency, the syn-
ovium will hypertrophy, resulting in what's called  

persistent hemophilic synovitis [5] .  

The everyday joint tablet is covered by means  

of synovium a skinny, moist, off white membrane  

that secretes synovial fluid for joint lubrication.  

While blood leaks into joint, the pill turns into  

distended inflicting swelling, pain, warmth and  

stiffness [6] .  

Persistent irritation causes abnormalities in  

joint structure and characteristic. Expanded man-
ufacturing of synovial fluid stretches and weakens  

the joint tablet and adjoining structures. Erosions  

in the articular cartilage and subchondral bone  
cause irregularities in the joint surface which can  
result in drawback of variety of motion. Also, joint  

contractures result from intra-articular adhesions  

and fibrosis of adjacent tendons [6] .  

Physiotherapy and rehabilitation treatment seek  
to alleviate the pain and swelling to restore or  
maintain variety of motion, mobility, and function.  

Mild joint mobilization and correction of imbal-
ances amongst muscle companies assist to reap  
those desires [7] .  

Compression remedy is one of the most usually  
used treatment modalities in sufferers with leg  

edema, and may improve the close by circulatory  

situations. Compression treatment, can decorate  

the gentle tissue blood deliver disturbances asso-
ciated with the post-operative leg swelling amongst  

patients gift method arterial peripheral thru-pass  
surgical operation [8] .  

Impact of intermittent pneumatic compression  
is its capacity affect on peripheral blood go with  

the flow because of the repeated compression of  

the sympathetic nerves receptors (that are also  

answerable for the precapillary sphincter anxiety)  

[8] .  

Effects were concluded that laser gives exten-
sive effect on cells and cell features including  

restore methods and neurotransmitter release. Clin-
ically this can be expressed as an enhancement of  

wound recovery, nerve repair, and as an anti-
inflammatory and analgesic [9] .  

LLLT is a secure, non-invasive, green and  

efficacious method to reduce pain and swelling  

and to growth joint mobility in patients laid low  
with heberden's and bourchard's osteo arthritis [10] .  

Subjects and Methods  

The study involved forty hemophilic children  
have knee hemoarthroses; age ranged from 10 to  
15 years participated in this study. They were  

selected from Faculty of Physical Therapy Cairo  
University Outpatient Clinic and Elbhose Center.  

The study was conducted during November 2016  
to May 2017. The patients were selected according  

to the following criteria: All of the patients have  

history of knee joint affection as bleeding and  

swelling ranges from mild to moderate degree,  
patients are able to walk with variable degree of  
limitation, they have no impairment of sensation  

or other neurological or psychological problems,  
they are clinically and medically stable and they  
are able to understand the requirements of the  

study. Patients were excluded if they had advanced  
radiographic changes (bone destruction, bony an-
kylosis and knee joint subluxation), who had con-
genital or acquired skeletal deformities or patients  
who had any cardiopulmonary dysfunctions and  

who had any neurological deficits such as convul-
sions, involuntary movements or receiving muscle  

relaxants.  

Design of the study:  
This study is a randomized controlled trial,  

pretest and post test design study. All patients were  

selected from Faculty of Physical Therapy, Cairo  

University Outpatient Clinic and Elbhose Center.  

The parents of patients signed informed consent  

forms giving agreement for participation and pub-
lications of the study results. The patients were  

randomly divided into two groups: Group A re-
ceived selected physical therapy program only  
(stretching, and strengthening exercises), while  

the Group B received low level laser therapy and  

intermittent pneumatic compression in addition to  

the same program given to the Group A.  

Procedures:  

Each participant underwent the same evaluation,  

which was performed by the same therapist at the  
beginning and end of the treatment period (3  

months). All participants were asked to maintain  

their activity levels during the period of the study.  
Evaluation procedures included the following:  

For assessment:  
1- Tape measurement: Tape measurement was used  

to measure circumference of the knee in centim-
eters.  
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2- A digital uni dimensional Egyptian made elec-
trogoniometer: The device consists of:  
A- Two copper arms, with length of 25cm and  

width of 5cm placed parallel to the longitudinal  

axe of the body segment.  

B- A potentiometer placed between the two  
copper arms with one arm strapped to the proximal  
limb segment and the other strapped to the distal  
limb segment. The potentiometer, which is placed  

over the joint, provides a varying of electrical  
impulses, depending on the instantaneous angle  

between the two limb segments. This electrical  
impulse information is then interfaced to an analog-
to-digital converter in a personal computer to plot  

joint angle information.  

C- A digital display is connected to the poten-
tiometer through insulated electrical wires by  
sockets in digital display unit and metal jacks at  

the end of the electrical wires. This display converts  
each one degree of angular displacement to one  

electrical volt.  

D- Four straps are used for fixation and stabi-
lization of the instrument around the knee joint.  

E- The source of power supply was from direct  
current with two batteries each of 9 volts.  

Treatment procedures:  
Group (A): All the subjects of that group re-

ceived traditional treatment program for hemophilia  

(stretching exercises for hip flexors, adductors,  

hamstrings, and cuff muscles in the lower limbs,  

strengthening exercises using bicycle ergometer  

training for 3 minutes as a warming up then grad-
ually increasing resistance for about 14 minutes  
and end the treatment session with unloaded cycling  
for another 3 minutes as a cooling down, treadmill  

training, walk on the treadmill with a speed of 1.5  

kilometers/hour and 0 degree of inclination for 5  
minutes as a warming up. Then, the speed was  
increased gradually to reach 3 kilometers/hour and  
10 degrees inclination for 15 minutes). And group  

(B): Subjects of that group received low level laser.  

The options of the appliance were adjusted with  

frequency (700HZ), and for 11 minutes and inter-
mittent pneumatic compression applied to patients  

in the supine position and with slight legs elevation.  
Chamber cuffs (Kendall SCD Express Foot Cuff)  

were used and in all patients lower limbs compres-
sion was applied. The compression cycles consisted  

of 4s of cuff inflation, a 1s pressure plateau and  

15s of cuff deflation. The maximum pressure was  

individualized to reach a value that was 1 0mmHg  

lower than the diastolic pressure measured on the  

toe arteries (the pressure values ranged from 50 to  

72mmHg; mean 59mmHg) in addition to the same  

program given to the Group A. The child received  
the sessions in a frequency of 3 sessions per week.  

Statistical analysis:  

Descriptive statistics (mean ±  SD) was used  
for all participants in the two groups to study all  

variables. Independent t-test was used to compare  
the pretreatment and post-treatment of swelling  

between the two groups of the study. Paired t-test  
was used to compare the before and after treatment  

results in the same group for swelling variable. p-
value less than 0.05 was considered statistically  

significant.  

Results  

None of the patients in either treatment groups  

dropped out throughout the study period. There  
was no significant difference (p>0.05) between  
both groups. The study was carried out on two  

groups of equal number Group A and Group B, 15  
patients' each. The ages (mean ±  standard deviation)  
of Group A and Group B were 11.54 ± 1.647 and  
11.7± 1.813 years, respectively.  

Knee swelling (circumference measurements):  

Table (1) and Fig. (1) identify that the differ-
ences between Group A and Group B; in their pre-
treatment values of right and left knees swelling  

assessment were statistically insignificant.  

Range of motion of the knee joint (electrogoni-
ometer measurements):  

Statistical analyses for both groups were studied  

before treatment. The pre-treatment results showed  

no significant difference in range of motion of the  

knee joint, as shown in (Table 2) and Figs. (2,3).  

Knee swelling for Group A pre and post treat-
ment:  

Statistical analyses for Group A were studied  
before and after treatment. The results showed  

significant differences in the post treatment results  

of swelling of the knee joint when compared to  

the pre-treatment results as shown in (Table 3) and  

Fig. (4).  

Knee swelling for Group B pre and post treat-
ment:  

Table (4) and Fig. (5) identify that the differ-
ences between Group B in their pre and post-
treatment values of right and left knees swelling  

assessment were statistically significant.  
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Range of motion of the knee joint for Group A  

pre and post-treatment:  
Table (5) and Figs. (6,7) identify that the dif-

ferences between Group A in their pre and post-
treatment values of right and left knees range of  

motion assessment were statistically significant.  

Range of motion of the knee joint for Group B  

pre and post-treatment:  
Statistical analyses for Group B were studied  

before and after treatment. The post-treatment  

results of range of motion of the knee joint showed  

significant improvement as shown in (Table 6) and  
Figs. (8,9).  

Knee swelling for both groups post-treatment:  

Table (7) and Fig. (10) identify significant  
improvement in Group B more than Group A in  
their post-treatment values of right and left knees  

swelling assessment.  

Range of motion of the knee joint for both  

groups post-treatment:  

Statistical analyses for both groups were studied  

after treatment. The post treatment results showed  

significant improvement in range of motion of the  
knee joint in Group B more than in Group A, as  
shown in (Table 8) and Figs. (11,12).  

Table (1): Comparison between mean values of pre-treatment results of swelling of right and left knee joint  

in both groups.  

Affected  
side  

Level of  
measurement  

Group A  
Mean ±  SD  

CM  

Group B  
Mean ±  SD  

CM  
MD  t- 

value  
p - 

value  
Significance  

Right  Mid Patella  28.98±5.17  28.65±5.42  0  0.14  0.71  NS  

knee  Above Patella  31.88±2.17  31.90±2.61  0.24  0.34  0.77  NS  

Left  Mid Patella  28.35±3.31  28.5± 1.15  –0.31  –0.41  0.63  NS  

Knee  Above Patella  31.81± 1.3  31.50± 1.7  –0.08  –0.37  0.85  NS  

X  
SD  
MD  

: Mean.  
: Standard Deviation.  
: Mean Difference.  

p-value  
t-value  
NS  

: Probability value.  
: Unpaired t-value.  
: Non Significant.  

Table (2): Comparison between mean values of pre-treatment results of range of motion of right and left  

knee joints in both groups.  

Affected  
side  

Level of  
measurement  

Group A  
Mean ±  SD  

CM  

Group B  
Mean ±  SD  

CM  
MD  t- 

value  
p - 

value  
Significance  

Right  Flexion  126.85±4.96  127.10±4.71  0.25  0.13  0.81  NS  

knee  Extension  2.01±0.482  2.2±0.554  0.35  0.31  0.27  NS  

Left  Flexion  126.95±4.78  127.2 0±4.58  0.44  –0.31  0.83  NS  

Knee  Extension  2.10±0.486  2.21±0.513  0.28  –0.47  0.35  NS  

Table (3): Comparison between mean values of pre and post-treatment results of swelling of right and left  

knee joint in Group A.  

Affected  
side  

Level of  
measurement  

Pre  
Mean ±  SD  

CM  

Post  
Mean ±  SD  

CM  
MD  t- 

value  
p -

value  Significance  

Right  Mid Patella  28.98±5.17  26.83±6.76  0  2.14  0.021  S  

knee  Above Patella  31.88±2.17  29.73±4.20  0  2.41  0.02  S  

Left  Mid Patella  28.35±3.31  25.48±2.14  0  2.11  0.01  S  

Knee  Above Patella  31.81 ± 1.3  29.62± 1.80  0  2.28  0.021  S  



Flexion  
Extension  

Flexion  
Extension  

129.95±5.83  
1.39± 1.508  

129.94±4.13  
1.26± 1.42  

134.15± 1.66  
1.02±0.66  

135± 1.47  
1.03±0.77  

Right  
knee  

Left  
Knee  

S  
NS  

S  
NS  

0.003  0.12  3.68  
0.18  0.06  3.89  

5.31  0.002  0.18  
0.28  4.82  0.06  
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Table (4): Comparison between mean values of pre and post-treatment results of swelling of right and left  
knee joint in Group B.  

Affected  
side  

Level of  
measurement  

Pre  
Mean ±  SD  

CM  

Post  
Mean ±  SD  

CM  
MD  t- 

value  
p - 

value  Significance  

Right  Mid Patella  28.65±5.42  21.98±8.70  0  2.16  0.000  S  
knee  Above Patella  31.90±2.61  24.75±2.18  0  15.09  0.001  S  

Left  Mid Patella  28.5± 1.15  23.05±2.25  0  7.96  0.001  S  
Knee  Above Patella  31.50± 1.7  22.96±2.16  0  12.99  0.000  S  

Table (5): Comparison between mean values of pre and post-treatment results of range of motion of right  

and left knee joints in Group A.  

Affected  
side  

Level of  
measurement  

Pre  
Mean ±  SD  

CM  

Post  
Mean ±  SD  

CM  
MD  t- 

value  
p - 

value  Significance  

Right  Flexion  126.85±4.96  129.95±5.83  0.15  2.26  0.02  S  
knee  Extension  2.01±0.482  1.39± 1.508  0.34  2.16  0.03  S  

Left  Flexion  126.95±4.78  129.94±4.13  0.26  2.13  0.02  S  
Knee  Extension  2.10±0.486  1.26± 1.42  0.38  2.13  0.03  S  

Table (6): Comparison between mean values of pre and post-treatment results of range of motion of right  

and left knee joints in Group B.  

Affected  
side  

Level of  
measurement  

Pre  
Mean ±  SD  

CM  

Post  
Mean ±  SD  

CM  
MD  t- 

value  
p - 

value  Significance  

Right  Flexion  127.10±4.71  134.15± 1.66  0.14  –4.78  0.004  S  
knee  Extension  2.2±0.554  1.02±0.66  0.24  5.89  0.01  S  

Left  Flexion  127.2 0±4.58  135± 1.47  0.18  –6.37  0.004  S  
Knee  Extension  2.21 ±0.513  1.03±0.77  0.28  6.84  0.01  S  

Table (7): Comparison between mean values of post-treatment results of swelling of right and left knee  

joint in both groups.  

Affected  
side  

Level of  
measurement  

Group A  
Mean ±  SD  

CM  

Group B  
Mean ±  SD  

CM  
MD  t- 

value  
p - 

value  Significance  

Right  Mid Patella  26.83±6.76  21.98±8.70  0  3.11  0.001  S  
knee  Above Patella  29.73±4.20  24.75±2.18  0  2.21  0.001  S  

Left  Mid Patella  25.48±2.14  23.05±2.25  0  3.51  0.03  S  
Knee  Above Patella  29.62± 1.80  22.96±2.16  0  2.18  0.000  S  

Table (8): Comparison between mean values of post-treatment results of range of motion of right and left  

knee joints in both groups.  

Affected  
side  

Level of  
measurement  

Group A  
Mean ±  SD  

CM  

Group B  
Mean ±  SD  

CM  
MD  t- 

value  
p - 

value  Significance  
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Fig. (1): The mean value of pre-treatment of swelling of right  
and left knee joint in both groups.  

Fig. (3): The mean value of pre-treatment of range of motion  
for both lower limbs flexors for both groups.  

Fig. (2): The mean value of pre-treatment of range of motion  
for both lower limbs flexors for both groups.  

Fig. (4): The mean value of pre and post-treatment of swelling  
of right and left knee joint in Group A.  

Fig. (5): The mean value of pre and post-treatment of swelling  
of right and left knee joint in Group B.  

Fig. (6): The mean value of pre and post-treatment of range  

of motion of right and left knee joint flexion in Group  
A.  
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Fig. (10): The mean value of post-treatment of swelling of  
right and left knee joint in both groups.  

Fig. (11): The mean value of post-treatment of range of motion  

of right and left knee joint flexion in both groups.  
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common (82-100%) presenting feature followed  

by skin bleeds (77-90%) [12] .  

Joint bleed (hemarthrosis) has been determined  

to be the maximum common (eighty two-one hun-
dred%) offering feature followed by way of skin  

bleeds (seventy seven-90%). Sufferers with the  

mild and moderate disease typically bleed after  

big trauma or principal surgical treatment; those  

with the excessive form might also bleed sponta-
neously or after little trauma [13] .  

Historically it is notion that recurrent hemar-
throses stimulates synovial proliferation and hyper-
trophy with release of hydrolytic enzymes. Those  

enzymes together with accelerated ranges of pros-
taglandins assist preserve the inflammatory reaction  

inside the synovium [14,15] .  

The sizable improvement in swelling on the  
give up of treatment for hemophilic kids in Group  
(A) can be due to effect of using ultrasound which  

has an effect at the inflammatory technique. This  

could be resulting from an ultrasonically triggered  

increase in release of platelets and macrophages.  

It also can improve pain and encourages the reab-
sorption of hemarthroses [16,17] .  

David et al., suggested that ultrasound has been  

used to help melt and breakdown the hematoma.  

He used a therapeutic dose of 1. Five wcm2  for 10  
minutes thru a coupling agent or below water [18] .  

There are good sized development in swelling  

and variety of movement at the cease of treatment  

program for hemophilic children in Group (B) this  

can be attributed to the impact of low stage laser  

on inhibition of each the formation of edema and  

inflammatory cells migration into muscle tissue  
tissue and adjoining conjunctive tissue and effect  
intermittent compression growth within the micro-
circulation waft [17] .  

Laser irradiation may also have a beneficial  
impact on wound recuperation of bone through  

accelerating bone regeneration stimulating forma-
tion of trabecular osteoid tissue growing vascular-
ization and promoting quicker metabolism and  

response of bone callus by modulation of the feature  

of osteocytes [19] .  

This remark is available in settlement with  
conlan and ana maria barbosa who suggested that  

low level laser turned into powerful in decreasing  
edema formation and suggesting a Bargain in the  
inflammatory reaction. The full variety of leuko-
cytes and polymorphonuclear cells is notably re-
duced by means of the use of low level laser [20,21] .  

LLLT can modulate immune reaction, and to boost  

up the regeneration of broken tissue [22] .  

Additionally the development in swelling and  
variety of motion at the cease of treatment appli-
cation for hemophilic kids in Group (B) this will  
be attributed to the impact of intermittent pneumatic  

compression because it increases within the micro-
circulation float [8] .  

Intermittent pneumatic compression improve  

the reactive vessel dilatation in reaction to exercis-
ing the veno-arterial reflex can be modified because  

of discount of the vein system reservoir blood  

volume which is associated with the effective have  

an effect on of intermittent compression on the  
venous outflow [23,24] .  

This commentary comes in agreement with de  
haro j, acin f, who mentioned that intermittent  
pneumatic compression changed into effective in  

lowering edema formation and can improve the  

tender tissue blood supply disturbances [25] .  

Conclusion:  
The most ordinary manifestation of hemophilia  

is articular bleeding (hemarthrosis). When articular  

bleeding (hemarthrosis). Whilst hemarthroses come  
to be frequent and/or intense, the synovium won't  

be capable of reabsorb the blood. To make amends  

for such reabsorptive deficiency, the synovium  
will hypertrophy, ensuing in what's referred to as  

persistent hemophilic synovitis [5] .  

Low level laser and intermittent compression  

intervention has been recommended for the treat-
ment knee hemoarhrosis in hemophlic children.  
Early intervention should attempt to increase phys-
ical activity. The emphasis should be laid on de-
crease pain and increase range of motion. It is very  

encouraging that low level laser and intermittent  

Pneumatic compression had improvent effect in  
conjunction with traditional treatment program for  

hemophilia [26-28] .  

In summary, our results suggest that low level  
laser and intermittent Pneumatic compression in-
tervention in children with knee hemolathrosis can  
lead to a significant improvement of range of  

motion.  
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