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ABSTRACT

This study was conducted to determine the effect of patello-femoral rehabilitation on lower limb mechanical
changes postnatally. One hundred women complaining from postpartum mild to moderate knee pain and/or
mild degree of knee inflammation and/or lower limb functional problem participated in this study. They were
selected randomly from Said Galal University Hospital in Cairo. They were diagnosed by physician. The study
was conducted from January 2016 to March 2017. Their ages were ranged from 20-35 years old. Their BMI was
ranged from 20-35 kg/m2.They were divided into two groups equal in number, group (A) treated by nutrition
program only in the form of balanced diet 1200-1400 Kcal/day while group (B) treated by the same diet (1200-
1400 Kcal/day) and participated in 90 minutes session of patellofemoral rehabilitation program and localized fat
lipolysis using sonoliser device on thigh region twice weekly for 3 months. BMI was assessed by using weight
and height scale, anterior knee pain was assessed by VAS, navicular drop test and thigh girth were assessed by
tape measurement, Q angle was assessed by goniometer and functional activities of hip and knee joints were
assessed by LEFS for both groups A and B before and after treatment. Results found that, there was no significant
difference in BMI, VAS, NDT, Q angle, LEFS and thigh girth between both groups A and B before treatment.
There was significant improvement in BMI, VAS, NDT, Q angle, LEFS and thigh girth in both groups A and B after
treatment. There was significant difference between A and B in BMI, VAS, NDT, Q angle, LEFS and thigh girth
between groups A and B after treatment (more improvement in group B).

It can be concluded that patellofemoral rehabilitation program is very effective in relieving anterior knee pain
and in correcting lower limb biomechanical changes postnatally.
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INTRODUCTION

After labor, the musculoskeletal system endures faces
ligament, joint, and postural alterations that can result in
painful discomfort in the hips, knees, ankles and spine
[1].

These alterations are primarily caused by increase body
weight, less degree to occupant impact of high hormone
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levels, for example, progesterone, estrogen, and relaxin

[2].
o parcel of changes, as the pelvic anteversion, More
lumbar lordosis, head retification, and longitudinal

decrease of the arrangement tar curve. plantar curve
changes are essentially caused by the increasment of the
volume, length and width of the ladies feet. the ladies [3].
The weight increment in the trunk region and coming
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about because of it moving of the body's focal point of
gravity likewise debilitating paunch guts may incline
pregnant ladies for body act changes.

This marvel is additionally caused by unwinding of the
ligaments and tendons and expanded portability in the
joints, this occurs because of a hormone called relaxin,
which could be seen from the second pregnancy trimester
the body pose in ladies in the first and third trimester of
pregnancy watched developing of lumbar lordosis and
expanding of anteversion of pelvis in advanced pregnancy
[4].

Lower limb weight gain shows to be went with curve
stature lasting misfortune and maybe the main pregnancy
is the most critical. The expanded hazard for
musculoskeletal disorders in ladies might be because of
these feet alterations, these disorders resemble baby blues
agony of the knee likewise expanded Q angle of knee [5].
After labor every one of these issues may proceed if there
is weight pick up particularly in the lower limb area [6].
obesity is a pathology with multifactorial causes that is
separated by an increasment of the fat weight and is
related with a critical increasment in the dismalness and
mortality. In the obese people, the motion of the body is
influenced by abundance mass, which changes the
person's range of motion and increased joint loading, so
prompting a high event of musculoskeletal disorders.
Functional tests proclaimed that large subjects experience
issues in doing the everyday life exercises and presented
to more torment than normal weight subjects [7].
Variances showed between obese and non-obese subjects
walking at a fundamental walk speed in the angular
kinematics of the lower-extremity joints, and in
specifically decreases in the ankle, knee, hip range of
motions on the sagittal plane. By compare, kinematic
variables of the lower-extremity joint in obese subjects
walking at a self-selected speed were establish to be the
same of those of normal subjects [8].

Localized obesity in lower limb is distinguished by the
presence of more mass at lower-limb areas and pelvis,
causing mechanical restraints that central nervous system
might accomplish changing the physiological interjoint
coupling relationships. So a maodification coordination
pattern can persuade joint pathology [9].

Obesity shows a big part in pain in general, but it has
some of its largest effect on knee pain leading to the
anterior knee pain or patellofemoral pain syndrome and
biomechanical changes in the lower extremity as increase
Q angel of knee and decrease the foot arch [10].
Rehabilitation of patellofemoral has an enchanted part in
the cure of the anterior knee pain throughout ice
application to reduce edema, relief pain by using
ultrasonic application, restoration of the quadriceps
muscle control, improve tissue elasticity throughout
quadriceps stretching, hamstrings, gastrocnemius, hip
adductors, and iliotibial band, improve proprioception as
well normalize walking then regularly return to activities
[11].

As well ultrasonic cavitation on the thigh area and weight
reduction through (1200-1500 Kcal diet) were utilized
through the management program to reduce thigh girth
and decrease weight that leading to reduce the anterior
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knee pain and adjusting lower limb mechanical alterations
postnatal [12-13].

SUBJECTS, MATERIALS AND METHODS:

Subjects:

This research was performed on one hundred women
complaining from postpartum mild knee pain to moderate
knee pain and/or mild degree of knee inflammation and/or
lower extremity functional problem shared in this
research. Their ages were ranged from 20-35 years old.
Their body mass index was ranged from 20-35 kg/m2.
They were multiparous and postpartum from 2 months up
to 12 months. Women with history of overuse injury,
morbid obesity, patellar tracking disorder, lower limb
deformities, hyper mobility in lower extremity joints,
diabetes mellitus, neurological problems, recent vestibular
disorders, kidney problems, spondylolythesis, varicose
veins and DVT or deep venous thrombosis were
excluded from the study.

They were diagnosed by physician. The study was
performed from January 2016 to March 2017. They were
randomly selected from Said Galal University Hospital in
Cairo, Al Azhar University. They were splitted into two
groups equal in number: Group (A) only treated by
nutrition program in form of balanced diet 1200-1400
Kcal/day while group (B) treated by the same diet (1200-
1400 Kcal/day) and participated in 90 minutes’ session of
patellofemoral rehabilitation program and localized fat
lipolysis using sonoliser device on thigh region twice
weekly for twelve weeks.

Procedures: All pregnant women were given a whole
demonstration of the protocol of the research and consent
form was signed for each woman before participating in
the study.

A) Evaluation procedures:

1-Weight-Height scale: It was performed to evaluate
the weight and height for both groups (A &B) at the
beginning and at the end of the program of treatment.

2- VAS (Visual analogue scale): It was used to assess
pain of the anterior knee's intensity for both groups
(A&B) at the beginning and at the end of the program of
treatment.

3- NDT (Navicular drop test): represents the navicular
tuberosity the sagittal plane displacement from a neutral
position to a relaxed position in standing for both groups
(A&B) at the beginning and at the end of the program of
treatment.

4-Tape measurement: It was done to evaluate thigh
girth for both groups (A&B) at the beginning and at the
end of the program of treatment.

5-Goniometer: This tool was used to evaluate the Q
angel (quadriceps angle) for both groups (A&B) at the
beginning and at the end of the program of treatment.

6- LEFS (The Functional Scale of the Lower limb): It
was reliable, and constructed validity detecting functional
level of the lower extremity.

B) Treatment procedures:

I-Balanced diet (will not affect lactation): All women in
the two groups (A&B) were advised to follow the same
low caloric diet of 1200 kcal / day. The diet was changed
each fifteen days for each woman in the two groups
(A&B) without any side effects on lactation.
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II- Patellofemoral rehabilitation : All women in
group (B) participated in 90 minutes session of
patellofemoral rehabilitation program.

1-Ice application: Apply the ice or cold pack for 10
minutes on the knee anterior aspect at the beginning of
the session twice weekly for twelve weeks.
2-Ultrasound application to relief pain: 10 minutes of
continuous ultrasound (Ultrasound Uniphy- Phyaction
190i serial number 27465 The Netherlands) with
frequency 1.5 HZ, 300 MA and the intensity was 1.5 w/
cm2 (the device made in Italy) to relief pain twice weekly
for twelve weeks.

3-Strength quadriceps muscles: Through faradic
application using (Enraf Nonius B.V. Model ENDOMED
381-DC The Netherlands with serial NFL 05756 program
number 7) of 1.5 MA amplitude 220-240 v, 50-60 HZ for
20 minutes twice weekly continue for three months
pulsed mode and the intensity was increased according to
patient's tolerance .

4.Stretching exercises: Stretching for gastrocnemius
muscle, hip adductors muscles, hamstrings muscles and
iliotibial bands was performed twice in the session each
one for 60 seconds with one minute relaxation in between
(16 minutes) twice weekly and continue for three months.
5. Mobilization of the patella: Mobilization for the
patella 5 minutes up, down, medially and laterally was
performed twice weekly for three months .

6. Functional activities of hip and knee joints:
Double then single limb support then on stepper were
performed twice weekly continue for three months.

7. Proprioception enhancement and control
neuromuscular: Weight shifting side-to-side, weight
shifting diagonally, mini-squats, squatting and mini-
squats on an unstable surface such as a tilt board all those
are Specific drills. As the patient advanced from double
leg to single leg on tilt board squats.

Manual perturbations may be incorporated with ball
tosses to add challenge. The patient advances to do 30
degrees of knee flexion a vertical squat while doing a 3-5

Table (1): Age and height of the two studied groups.

pound weighted ball chest-pass. Then continuing to make
tapping the board to add manual perturbations which done
by rehabilitation specialist.

Ball throws are trained in from of side-to-side throws and
chest-passes and at the end throws as overhead soccer.
then, the same activities can be advanced from double-leg
to single-leg stance to further challenge the patients
control neuromuscular. 8. Normalize Gait in form of
retrograde walking over cones as specific techniques.

As the patient moves to the back, the foot hits the floor in
a pattern of a toe to heel to make an extension moment at
the knee.

III-Fat lipolysis sonoliser device (NEO PANESTETIC
S.r.I. Mod. Eosonic Matre. 04200227 ,230v, 330 W
and 30-60 Hz) : It was used to decrease thigh localized
obesity. 6 heads of the device was applied on 3 thigh
points between each 2 ¢cm in a round manner all over
thearea intermittent pulse was used and frequency of 30
Hz, 230 v and 300 MA for 30 minutes twice weekly for
12 weeks.

Statistical analysis

Results are defined as mean + standard deviation. Test of
normality, Kolmogorov-Smirnov test, was performed to
evaluate the data distribution measured pre-treatment.
Accordingly, comparison between variables in both
groups was performed using unpaired t test. Comparison
between variables evaluated at the beginning and at the
end of cure in the same group was performed using paired
t test. Social Sciences Statistical Package computer
program (version 19 windows) was used for data analysis.

P value = 0.05 was noted as significant.

RESULTS:

I- Physical (general) characteristics of the
patients:

1-Age and height:

No statistical significant differences were in between
mean values of age and height of the two groups A and B,
Table (1).

Group A (n=50) Group B (n= 50) t value
Age (yrs.) 28.62 + 4.72 28.40 + 5.08 0.225
Height (cm.) 160.64 + 4.76 160.64 =+ 4.76 -0.151

II- BMI, NDT, VAS, Q angle, LEFS and thigh girth:
A- Within groups:
Significant improvement was in the two groups (A) and

(B) in BMI, NDT, VAS, Q angle, LEFS and thigh girth
after treatment, Table (2).

Table (2): BMI, NDT, VAS, Q angle, LEFS and thigh girth before and after treatment for both groups A and B.

BMI NDT VAS Q angle LEFS Thigh girth
A B A B A B A B A B A B
Before TTT 31.86 31.71 0.83 0.84 7.07 7.13 19.32 19.25 46.42 45.12 62.44 62.28
+2.29 +2.58 +0.11 +0.13 +0.93 +0.95 +2.17 +2.16 +6.46 +5.72 +4.87 +4.31
After TTT 30.03 27.33 0.79 0.55 6.10 1.22 18.76 17.46 51.18 73.70 60.70 50.44
+2.49 +2.41 +0.09 +0.05 +0.76 +1.02 +1.83 +0.91 +6.86 +3.84 +5.16 +4.66
Mean 1.83 4.38 0.04 0.29 0.97 5.91 0.56 1.79 4.76 28.58 1.74 11.84
difference
% change 5.74 13.81 4.82 34.52 13.72 82.89 2.90 9.30 10.25 63.34 2.79 19.01
2k |8 2k W W 2k W W |8 W 2k W
T value 16.578 19.642 2.556 18.247 6.776 34.512 5.740 8.260 -7.323 -27.871 10.322 23.447
(74 1]
-/
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B-Between groups:

B-Between groups: No significant difference was
between the two groups (A) and (B) before treatment in

BMI, NDT, VAS, Q angle, LEFS and thigh girth.

Fig.(1): Mean value of BMI in the two studied groups measured
before and after treatment.

Fig. (2): Mean value of navicular drop test in the two studied groups
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Fig.(3): Mean value of VAS in the two studied groups measured

before and after treatment.

Significant difference was between the two groups (A)
and (B) at the end of treatment in BMI, NDT, VAS, Q
angle, LEFS and thigh girth (more improvement in group
B), Table (3), Fig (1,2,3,4,5 and 6).
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Fig.(4): Mean value of Q. angle in the two studied groups measured
before and after treatment.
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Fig.(5): Mean value of LEFS in the two studied groups measured
before and after treatment.
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Fig.(6): Mean value of thigh girth in the two studied groups
measured before and after treatment.

Table (3): BMI, NDT, VAS, Q angle, LEFS and thigh girth for both groups A and B before and after treatment.

Group A Group B T value P value

BMI Before TTT 31.86+2.29 31.71+2.58 0.293 0.770 (NS)
After TTT 30.03+2.49 27.33+2.41 5.525 0.001(S)

NDT | Before TTT 0.83+0.11 0.84+0.13 -0.252 0.801(NS)
After TTT 0.79+0.09 0.55+0.05 16.241 0.001 (S)

VAS | Before TTT 7.07+0.93 7.13+0.95 -0.319 0.750 (NS)
After TTT 6.10+0.76 1.22+1.02 27.162 0.001(S)

Q Before TTT 19.32+2.17 19.25+2.16 0.162 0.872 (NS)
angle | After TTT 18.76+1.83 17.46+0.91 4510 0.001 (S)
LEFS | Before TTT 46.42 + 6.46 45.12+5.72 1.066 0.289(NS)
After TTT 51.18+6.86 73.70+3.84 -20.257 0.001(S)

Thigh | Before TTT 62.44+4.87 62.28+4.31 0.174 0.862 (NS)
girth  "Agter TTT 60.70+5.16 50.44+4.66 10.439 0.001(S)
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DISCUSSION:

After delivery hormone levels that change will be the
reasons that muscles and ligaments become more relaxed
standby to delivery and this causes the pelvis to be
unstable, creating pain and also arthritis. These
alternations can continue after birth.

Some female got achy or 'restless' feet and legs in the late
childbearing which lasting after delivery [14].
Contributing causes of knee pain may include: loose
ankle and foot ligaments and joints, flat feet, muscle
imbalances between the quadriceps femoris muscle and
hamstrings muscles, tight Achilles tendons, and
inflexibility of the calf muscles which occurring after
delivery and with high extent in cesarean section [15].
After delivery there is a lot of maternal changes such as
low foot arch, weight increasment and in some subjects
Q-angle changes.

These biomechanical changes is the cause of mother's
pain of the anterior knee and aching after child birth
which in long run may cause other injuries as knee
osteoarthritis [16]. This study was performed to detect the
effect of patello-femoral rehabilitation on lower limb
mechanical changes postnatally. One hundred women
complaining from postpartum mild to moderate knee pain
and/or mild degree of knee inflammation and/or lower
extremity functional problem shared in this study. They
were randomly selected from University Hospital of Said
Galal in Cairo. They were diagnosed by physician.

The study was performed from January 2016 to March
2017. Their ages were ranged from 20-35 years old. They
were splitted into two groups equal in number, group (A)
treated only by nutrition program in form of balanced diet
1200-1400 Kcal/day while group (B) treated by the same
diet (1200-1400 Kcal/day) and participated in 90 minutes
session of patellofemoral rehabilitation program and
localized fat lipolysis using sonoliser device on thigh
region twice weekly for twelve weeks

BMI was assessed by using weight and height scale, pain
of the anterior knee was evaluated by VAS, navicular
drop test and thigh girth were assessed by tape
measurement, Q angle was assessed by goniometer and
functional activities of hip and knee joints were assessed
by LEFS for the two groups A and B in the beginning and
at the end of treatment. Results found that, no significant
difference was in BMI, VAS, NDT, Q angle, LEFS and
thigh girth in between the two groups A and B before
treatment.

Significant improvement was in BMI, VAS, NDT, Q
angle, LEFS and thigh girth in the two groups A and B
after treatment. Significant difference was between A and
B in BMI, VAS, NDT, Q angle, LEFS and thigh girth in-
between group A and B after treatment (more
improvement in group B). The study results are agreed
with [17], who discovered that there are numerous
reasons of the pain of the anterior knee.

Several of these can be related to an excessive Q angle.
The study results are also agreed by [18-19], who found
that supported by after pregnancy reported an average
increased weight by 2 to 3 kg linked with the single birth
against no childbearing between a biracial cohort (black
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and white women) and an increase of weight by 1.7
kilogram per delivery between white women.

The study results are also agreed with [20], who found
that quadriceps muscles strength has a magic part at the
rehabilitation of patellofemoral syndrome. The study
results are also agreed with [21], who showed that A six-
treatment, 6-week physiotherapy is efficient for cure of
the pain of patellofemoral region.

The study results are also agreed with [22], who found
that approximately 13% to 20% of childbearing females
experience substantial weight retention on postpartum
first year, defined as mother weight five kg at least above
preconception weight. The study results are also agreed
with [23]. Link between body weight increasment and
knee arthritis, patellofemoral arthritis, hip pain , and pain
of the low back in Americans.

The study results are also agreed with [24], who found
that to reduce the likelihood of developing PFPS, any
individual, especially those with positive potential risk
factors, can perform the proposed rehabilitation program.
The study results are also agreed with [25], who showed
that the feet in size increase and weight causes an upward/
forward shift in the center of gravity, leading to anterior
pelvic tilt.

The study results are also agreed with [26], who found
that increasing pelvic tilting anteriorly also increased feet
eversion (pronation) which mean arch drop of the feet.
The study results are supported by [27], who found that
the more the angle of tibiofemoral and anteversion of the
femur were significant expectations of increased Q angle
in both males and females.

The study results are also supported by [28], who showed
that a well-structured program of rehabilitation is the
mainstay of treatment in cases of patellofemoral
syndrome. The program of the rehabilitation should
emphasis on altering the patellar maltracking by knowing
the findings appeared on the physical examination. Some
patients may need significant strength of the quadriceps.
Others may have quadriceps strength excellent degree but
mostly tight lateral structures or poor flexibility of
quadriceps. Soft tissue techniques and flexibility exercises
can help these patients. A detailed evaluation of the
patellar tracking imbalance is therefore important to
tailoring treatment.

Specific activities may then be continued as part of the
rehabilitation program at home. Patients who need more
evaluation or instruction can be referred to a
physiotherapist. The study results are also supported by
[29], who found that showed that selective and general
physiotherapy are beneficial for the treatment of patients
with syndrome of the patellofemoral emphasized on
quadriceps strength.

The study results are also supported by [30], who showed
that women who are overweight before pregnancy bank
excessive fat storage due to pregnancy that exists also into
the period of the postpartum, or exposed to patterns of
postpartum deposition of the fat that are not like from
those who are not overweight and both primiparity and
mother's body size before pregnancy are linked to high
weight gain during pregnancy, which, so on, is highly
linked to weight retention after delivery.
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The study results are also supported by [31], who noticed
that changed lower-extremity biomechanics affect
functional activity causing fatigue specially with
overweight women. The study results are also supported
by [32-10], who found that most patients with the
syndrome of the patellofemoral pain treated well with
placebo therapy including rest, activities and arch support.
The study results are also supported by [33], who found
that, with biomechanical changes as flat feet and
increased Q angle lead to knee osteoarthritis on long run.
The study results are also supported by [34], who showed
that there is a significant increase in weight 2.051kg
(SD1.7, p<0.001) was seen from of childbearing's 8th
week and 8th week postpartum.

Maximum girth increase was found in abdominal and hip
region with thigh deposition of fat was appeared in some
cases. The study results are also supported by [35], who
showed that the expected existence of pain of the anterior
knee which also named as syndrome of the patellofemoral
pain in this sample of female of 18 to 35 years old of 12—
13% is much less than the popular cited value of 25%.
The results may suggest a better representation of with
AKP patients. The study results are also supported by
[36], who showed that the exercises of weight-training
increased knee muscle strength and the contact area of the
patellofemoral joint. This perhaps mechanical load
reduction in the joint, which would help pain relief and
function improvement for PFS patients.

The study results are also supported by [37], who showed
that proximal exercises are more beneficial than knee
exercises in the PFS cure. In an analysis of eight studies,
the investigators showed that proximal exercise programs
consistently reduced pain and improved function, with
patients  demonstrating  short- and  long-term
improvement, while the results from knee exercise
programs were more variable.

The study results come in consistence with [38], who
showed that the childbearing appears to be linked with the
arch height permanent loss and the first pregnancy is the
most significant. These alternations in the feet could be
the cause of the musculoskeletal disorders in women and
to be more risky than male. The study results also come in
consistence with [39], who found that women's arch
height decreased, so on, increasment of their foot length
between 2 to 10 millimeters (about 0.1 to 0.4 inches)
during five months postpartum.

The study results also come in consistence with [40], who
found that pain of Patellofemoral may be well treated
with oral anti-inflammatory  medication, activity
alteration, physical therapy based on strength and
flexibility, and, intra-articular injections when needed.
The study results also come in consistence with [41], who
strongly supported the superiority of quadriceps-strength
physiotherapy exercises over placebo information alone
in relieving pain and improving function in PFS.

The study results also come in consistence with [42-43],
who found that physiotherapy improves the muscles
strength all over the knee and hip will erase the load over
the knee. Also, specific exercises may aim to correct
problems with alignment and muscle balance all over the
knee so on physiotherapy has an important intervention in
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relieving pain of the anterior knee in cases of
patellofemoral syndrome.

The study results also come in consistence with [44], who
found that some patients with pain of the Patellofemoral
Syndrome are more likely to get value from exercise
therapy. The study results also come in consistence with
[45], who found that he most effective therapeutic
exercise programs for patellofemoral syndrome with
regard to relief of pain and improvement of the functions
include  “proprioceptive  neuromuscular  facilitation
stretching and for the hip external rotator and abductor
muscles and extensor muscles of the knee strengthening
exercises.”

The study results also come in consistence with [46], who
found that ice, quadriceps, hip adductors and hip
abductors strength, stretching iliotibial, hip, buttock,
hamstring, normalize hip and foot biomechanics,
normalize gait, jumping and squatting patterns, restore
thigh, hamstrings and calf muscles length and
proprioception training improve the lower extremity
biomechanics and relief knee cap pain.

The study results also come in consistence with [47], who
showed that more strengthening of a core muscles
program along with the conventional program of
physiotherapy has a big role in the reduction of the pain
intensity and improving the dynamic balance in females
with PFPS. The study results also come in consistence
with [48], who found that with increase in weight there
are changes seen in Q angle, torsion of the tibia and leg
heel alignment.

The study results also come in consistence with [46], who
found that lower limb obesity causes anteversion of femur
which mean leading to coxavera and increased Q angle.
The study results are disagreed with [49], who showed
that there is maternal foot arch regain after short period of
baby birth so no proof that women may have any
biomechanical changes duo to the drop of the arch during
pregnancy.

The study results are also disagreed with [27], who found
that angle of the pelvis , genu recurvatum, torsion of tibia,
navicular drop, and femur to tibia length ratio were not
significant independent predictors of Q- angle in males or
females. The study results are also disagreed with [50],
who showed that there is not any significant correlation
between foot pronation and pelvic tilt.

The study results are also disagreed with [51], who found
that pelvic width, Q-angle and intercondylar notch width
could not be used to expect injuries of knee amongst the
U-23 female players in South Africa. The study results
are also disagreed with [52], who found that the Q-angle
did not exist any relationship with intensity of the pain,
functional capacity, projection angle of the frontal plane,
or peak torque of hip abductor in the patients with
syndrome of the patellofemoral pain.

CONCLUSION:

It can be concluded that patellofemoral program of
rehabilitation is effective in decrease pain of kneecap or
anterior knee also correcting lower extremity
biomechanical changes postnatally.
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