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Prevalence of Patellofemoral joint pain in India reported 17-60.6%. and is main contribution of physical disability.
= | associated with quadriceps weakness. The aim of this study was to evaluate the effect of open kinetic chain exercise in
Q patients with patellofemoral pain. This prospective study was conducted in Physiotherapy Department S.S.M.C.& H
E Jabalpur,M.P in randomly selected 60 subjects, and divided into three groups. Group —A, close kinetic chain exercise
S group, B- open kinetic chain exercise group and Group -C control group, gave 45 minutes, three times a week for 6 weeks.
M | Pain and disability were tested before and after the study period. Results showed effect of both exercises had a
significantly reduce pain and disability (P value 0.05) than control group. Conclusion: Open and close chain exercise,
K | signifi ly red i d disability (P value 0.05) th 1 Conclusion: O dcl hai i
training give remarkable changes in selected physical motor fitness.
INTRODUCTION: the functional nature of the exercise, including multi-joint

Patellofemoral joint articulation between patella and femur,
Prevalence of knee pain inIndia reported to be inrange of 17-
60.6%. Knee pain is common condition which represents a
major contribution to the burden of physical disability.™
Persistent quadriceps weakness is clinically important in
individuals with a knee pain and it is associated with impaired
dynamic kneestability. The quadriceps have an a important
protective function at the knee joint, working eccentrically
during the early phase of gait to cushion the knee joint and
acting to decelerate the limb prior to heel strike, thereby
reducing impulsive loading. Weaker quadriceps has
associated with an increased rate of loading at the knee
joint.” Patellofemoral pain is one of the most common knee
disorders seen in orthopaedic practice. Despite its high
incidence, treatment of this disorder remains controversial.
Patellofemoral pain is common in adolescents and young
adults, but its aetiology and management remain
controversial. The patellofemoral joint is one of the most
heavily loaded in the human frame.” and its articular
cartilage is the thickest in any human joint. Pathological
changes in the cartilage are common but these correlate
poorly with patellofemoral symptoms . The causes and
mechanisms involved in patellofemoral pain may be
considered in two main groups, extrinsic and intrinsic. The
extrinsic causes joint laxity: tibial torsion; patellar instability,
an increased sulcus angle; direct trauma.” over-use of the
medial facet, and under-use of the odd facet.” Intrinsic
factors that have been suggested as causes of pain include:
primary abnormalities of the articular cartilage or the
subchondral bone; poor healing after minor trauma; and
racial differences ™.

Patellofemoral pain syndrome (PFPS) is a common disorder
causing diffuse anterior knee pain Persons with PFPS
commonly report symptoms of aching pain in the
retropatellar region which is increased with flexed knee
postures, such as during squatting, sitting, stair climbing, or
athletic activities .. Patellar crepitus, a popping or grinding
sensation, is often described by PFPS patients as well as
incidences of swelling, buckling of the knee, or "locking"
of the patella .” Open kinetic chain joint isolation exerci
such as isotonic and isokinetic knee extension, havebeen
described as nonfunctional because they lack the joint
proprioception, tibio-femoral compression forces, and
synergistic muscular cocontractions common to athletic
movements. Open kinetic chain joint isolation exercises also
reportedly produce higher patellofemoral jointcompression
forces .” Closed kinetic chain exercises are believed to be
more desirable in lower extremity rehabilitation because of
|

action,normal proprioceptive input, muscular cocontraction,
and decreased tibial anslation.”

The basis of this rehabilitation is to strengthen the vastus
medialis oblique whose fibers act as a medial dynamic
stabilizer of the patella. Conservative treatment for
patellofemoral pain generally consists of strengthening,
stretching, motor control, external appliances, therapeutic
modalities, and anti-inflammatories.

Open chain leg extension exercises have been the
traditional way to strengthen the quadriceps because this
exercise allows for quadriceps isolation. Examples of open
chain quadriceps strengthening includes straight leg raises,
short arc quadriceps, and sitting knee extensions, In open
chain exercise, the end segment is free, the axis of motion is
distal to the joint, and the muscle action is primarily
concentric. Closed chain exercise isconsidered more
functional because there is a normal physiological load
through the skeletal system, muscle contractions are
synergistic, and normal proprioceptive feedback
mechanisms are utilized. Examples of closed chain
quadriceps strengthening exercises include the squat, leg

press,and step exercises. ..

Some clinicians feel that only open chain exercises should be
used initially because they cause less joint compression.”.
Others have reported that open chain exercise often
increases patellofemoral pain and may actually damage the
articular cartilage by placing exe ive stress on the joint.."”
The purpose of present study is to assess the efficacy of open
versus close kinetic chain exercise in patients with

patellofemoral pain.

AIMS & OBJECTIVE:

The aim of present to evaluate the effect of open and close
kinetic chain exercise in patients with patellofemoral pain.
For 45 min.three times a week, for Six weeks.

MATERIAL AND METHOD:
STUDY DESIGN: Interventional Cross Sectional Study.

PLACE OF RESEARCH: Department of Physiotherapy
S.8.M.C.&Hjabalpur (M.P.)

STUDY PERIOD: 15 March to April 2023,.Sixweeks
STUDY SUBJECTS: - 60 subjects with patellofemoral pain.

INCLUSION CRITERIA: All 60 patients of age group 25 to 35
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yrs,, no stress related diseases and not doing any type of
physical exercise.

EXCLUSION CRITERIA:

1.Subjects with recent injuries. 2. Subjects undergoing
rehabilitation after injury.

3. Subjects with cardiac problem. 4. Subjects with respiratory
problem.

6. Subjects with psychological problem. 7. Patients with
Ligamentlaxity inknee joint

8.Previous surgery oflower limb

PARAMETERS: .l.Height 2. Weight 3. BMI 4. Pain. 5.
Disability.

TOOLS FORMEASUREMENT:
machine.

1.Stadiometer.2.Weighing

SAMPLE SIZE - 60 subjects with patellofemoral pain.
Close kinetic exercise group (Group A = 20). Open kinetic
chain exercise group (Group B = 20).

Control group (group C = 20)
Settings.

Sampling area — Clinical

This study addressed the question as to 6 weeks of open and
close kinetic exercise training would improve the
patellofemoral pain and physical performance of patients
can level of significance depend upon by using T.test to
identify the effects of open versus close kinetic chain
exercise in patients with patellofemoral pain. Each variable
was measured on 2 occasions: before and after 6 weeks of the
training program.

The study was approved by Institutional Ethical Committee
of S.S.M.C.&H Jabalpur (M.P). Sample contained 60 subjects
with mean age (28.2), body weight (64.5+2.6), height
(165+3.86), and BMI (23.6+1.0). a written consent was from
each participate in the study. Consent form contains detailed
information of demographic history and nature and brief
procedure of study. All subjects were educated how the
muscles of the knee joint plays an important role in the
betterment of the performance of the joint.

Explained about the apparatus and tests to be administered
during study 20 subjects were randomly and equally divided
into all three groups. They answered specific questions
regarding their training strategies, present and past injury
history to identify their background.

In both training protocols, the patients were instructed to
perform the conventional static quadriceps.hamstrings.and
gastronomies stretching exercises after each training session.
All subjects were instructed to perform 3 repetitions of a 30-
second static stretch of these muscle groups. Pre and post
tests were performed for three groups before and ends of the
study.

TOOLS FOR MEASUREMENT: 1.Stadiometer. 2.Weighing
machine. 3. Visual analog scale. (VAS) 4. Kujala score
questionnaire. 5.Qangle. 6.Measuring tape. 7,Protractor 8.
Marker.

1.Height--Take erectlengthfrom the sole or feet to the vertex
ofthe head by inch tape.

.2. Body weight (weighing machine) with minimal clothing
and bare foot.

3.Body mass index It is derived from. BMI -body mass (kg) /
stature (m)2

4.Visual analog scale-- measures the subject's pain intensity,
Painis categories asmild, moderate and severe degree.

The Anterior Knee Pain Scale (AKPS) — sometimes called the
Kujala Scale (Kujala etal 1993)

is a 13-item knee-specific self-report questionnaire. It
documents response to six activitics thought to be associated
specifically with anterior knee pain syndrome (walking,
running, jumping, climbing stairs, squatting, and sitting for
prolonged periods with knees bent), as well as symptoms
such as limp. inability to weight bear through the affected
limb, swelling, abnormal patellar movement, muscle atrophy
and limitation of knee flexion. The AKPS asks about duration
of symptoms and limb(s) affected. The maximum score is
100 and lower scores indicate greater pain/disability.
Scoring is hierarchical using various types of categorization
including 'mo difficulty — unable' and “no pain — severe
pain.” Some sections Application: When measuring ensure
that the lower extremity is at a right angle to the line joining
each ASIS. The foot should be placed in a Neutral position
relative to supination and pronation with the hip in neutral
position relative to medial and lateral rotation. Draw a line
from ASIS to the midpoint of patella and then from the
midpoint of the patella to the tibial tubercle. The resultant
angle formed by the crossing of these two linesis calledthe Q
angle. Positive sign: Normal Q angle score for females is
between 13-18° with values greater than and lesser
considered abnormal and may indicate the patient is at risk of
developing chondramalacia patella, patella alta or mal
tracking of the patella. Prior to the beginning of the OKC and
CKC exercise program, a 10- repetition maximum (10 RM)
was determined, On that information, patients Were
instructed to train at 60% of the 10 RM. A new 10 RM was
established at the end of a week of training. Each exercise in
both training groups was repeated after the repeated for 3
sets of 10 repetitions. The patient rested | min conclusion of
eachset.Inthe OKC exercise protocol, each exercise was held
for a count of 6 seconds with a 3-second rest between
isometrically med dynamically repetitions. Each exercise in
the CKC protocol was perform exercise protocols were as
with a 3-second rest between repetitions.The follows:

Therapeutic OKC Exercise Program (quadriceps setting) with
the Maximal static quadriceps contractions knee in full
extension.in the supine position. Straight leg raisings with the
patient knee flexion to terminal extension. Short arc
movements from 10° of obitus position. Leg adduction
exercise sin the lateral position.

Therapeutic CKC Exercise Program Seated leg press.
Double or single one-third knee bend. Stationary biking.
Rowing machine exercise. Step up and down exercise.
Progressive jumping exercises on mini trampoline.

In both training protocols, the patients were instructed to
perform the conventional static quadriceps, hamstrings. and
gastrocnemius stretching exercises after each training
session. All subjects were instructed to perform 3 repetitions
ofa 30-second static stretch of these muscle groups.

Statistical analysis: The data was analyzed for statistical
significance by using SPSS 19. 0 software. The Statistically was
assessed by useing Paired T Test:

OBSERVATION:
Table No. 1: Showing basal values as Height (cm), Weight (
Kg), BMIKg/ msqinall three groups.

Parameters Group A Group B Group C
Height (cm) 167.7£3.8 165%5.1 166.714.4
Weight (Kg) 67.3£ 5.6 63.014.38 64.3£ 1.3
BMI Kg/ msq 24.12 +2.4 |23.9%1.8 23-3*1.4

Table No. 2 showing : Kujala score Questionair with
mean ,SD,& P value before and after Effect of six of OKC
Exercise inall 3 groups

4z |

Group (20cases |Before Effect of six P value
in each group) Weeks of
OKC Exercise
Group A 52.1+7.182 |69.3 +7.78 (p<0.05)
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Group B 48.9 £ 5.3 74.9 £6.4.01 |(p<0.061)
Group C 48.5 +5.7 49..4 +5..32 (p<0.053)
Table No. 3 showing : Kujala score Questionair with
mean ,SD,& P value before and after Effect of six of CKC
Exercise inall 3 groups.

Group Before Effect of six P value
Weeks of OKC
Exercise
Group A 52.1+7.182 |69.3+17.78 (p<0.05)
Group B 48.9+5.3 74.9 £ 6.4.07 (p<0.061)
Group C 48.5+5.7 49..4 £5..32 (p<0.083)
RESULTS;

The results of the present study revealed that both
groups significant increase in overall functionality, as
measured by the Kujala scale and by the several visual analog
scales used in this study .The number of patients who could
perform various tests without symptoms increased
significantly for both groups.The main finding from this study
is that, in accordance with our hypothesis, the OKC and CKC
program showed that most of the improvement in strength,
functionality, and subjective complaints achieved after the
long-term prognoses of PFPS patients who are managed
conservatively with an OKC or CKC exercise protocol are
relatively good. Our findings are in agreement with the results
of Erik Witvrouw et al., (2000) who also reported that both the
groups experienced a statistically significant decrease in
pain and an increase in functional performance. This study
shows that both open and closed kinetic chain.

exereise programs lead to an improved subjective and
clinical outcome in pauicals with anterior knce pain. The few
significantly better functional pesults for some of the tested
parameters in the closed kinetic chain group guggest that
this type of treatment is a litle more effective than the open
chain program in the treatment of these patients. The
functional improvement of our patients is in agreement with
findings reported in the jinerature of good-to-excellent
functional results afer a closed Kinetic chain protocol.
Although both groups revealed a significant reduction in the
reported pain during various activities, the issuc of specificity
of training and reports in the literature Escamilla RF et al.."?
Steinkamp LA etal."” ,

Qansle The Q angle is important indicator of biomechanical
function in the lower extremity. This measurement reflects
the effect of quadriceps mechanism on the knee. When
assessed correctly, it supplies very useful information
concerning the alignment of the pelvis, leg and foot. David A.
Rice " proposed that people with knee joint pain commonly
display marked weakness of quadriceps muscles.

DISCUSSION

clinical impression that weakness of the vastus medialis
contributes to knee pain by allowing excessive lateral
tracking of the patella. Abnormal lateral displacement of the
patella during quadriceps contraction is reported in
individuals with knee pain with altered Q-angle. Based
on the study conducted by Insalletal.,"" 48% of the subjects
with anterior knee pain had Q- angle of 20° or greater. Patients
with knee pain attributed to an abnormally large Q-angle, as
patella gets shifted laterally. Too much lateral shift of patella
can also drag it 2 st the lateral femoral condyle. A lateral
patellar shift,accompanied by medial tilt, medial rotation and
externally rotating tibia increases Q-angle. When the lateral
patellofemoral contact pressure inci the Q-angle also
increases. Herrington and Nester "*'” reported that Q-angle
measurement could be useful in investigating the etiology
and outcome of knee pain syndrome treatment. Patient with
Knee pain has abnormally increased Q-angle. As Q angle is a
simple, well defined and useful clinical parameter in the
evaluation of patients with knee pain,

CONCLUSION:
|

Based on the results obtained, both open and close chain
exercise group showed better results and statistically
significant from pre-test to post-test than control group
subjects in improving pain and disability at the end of the 6-
weeks study period. This study showed that there was a
significant improvement in strength and functionality as a
result of both closed and open Kinetic chain exercise
programs, The few significant differences between the
training groups supports the premise that closed kinetic
chain the exercises are more effective in the treatment of
patellofemoral pain than conventional open kinetic chain
protocol. As a result of this study, we now use both closed and
open kinetic chain exercises in the non-operative treatment
protocol for patients with patellofemoral pain. Significance of
the Study- The findings of the study will provide guidance to
physical educationists and coaches to prepare training
schedules on the basis of the physical fitness capacity of the
individual. The findings of the study will add to the quantum
of knowledge in the physical and performance in activities
and sport,

REFERENCES:

1. McConnell J. Management of patellofemoral problems. Manual therapy.
1996 Mar 1;1(2):60-6.

2. lsmail MM, Gamaleldein MH, Hassa_K.A.Closed kinetic chain exercises with
or without additional hip strenethening eXerelses in management of
patellofemoral pain syndrome: a randomized controlled trial. European
joumal of physical and rehabilitation medicine. 2013 Oct:49(5):687-98,

3. Jewiss D, Ostman C, Smart N. Open versus Closed Kinetic Chain Exercises
following an Anterior Cruciate Ligament Reconstruction: A Systematic
Review and Meta-Analysis. Journal of Sports Medicine.2017;2017.

4. Leslie HW, Bentley GE. Arthroscopy in the diagnosis of chondromalacia
patellae. Annals of the rheumatic diseases. 1978 Dec 1:37(6):540-17.

5. Insall ], Salvati E. Patella position in the normal knee Joint, Radiology. 1971
Oct;101(1):101-4,

6.  Goodtellow],Hungerford DS, Zindel MA. Patello-femoral joint mechanics and
pathology, 1, Functional anatomy of the patello- femoral joint. Bone & Joint
Joumal. 1976 Aug 1:58(3):287-90.

7. Sikorski JM, Peters ]J. Watt [. The importance of femoral rotation in
chondromalacia patellae as shown by serial radiography. Bone & Joint
Journal. 1979 Nov 1;61(4):435-42.

8.  Arroll B,Ellis-Pegler E,Edwards A, Sutcliffe G. Patellofemoral pain syndrome:
acritical review of the clinical trials on nonoperative therapy. The American
journal of sports medicine. 1997 Mar:25(2):207-12,

9. Yack H]J, Collins CE, Whieldon TJ]. Comparison of closed and open kinetic
chain exercise in the anterior cruciate ligament-deficient knee, The
American journal of sports medicine. 1993 Jan:21 (1):49-54,

10. CrossleyK,Bennell K, Green § McCo nnell . A systematic review of physical
interventions for patellofemoral pain syndrome. Clinical Joumal of Sport
Medicine.2001 Apr 1511(2):103-10.

11. Insall ], Salvati E. Patella position in the normal knee Joint, Radiology. 1971
Oct;101(1):101-4,

12. Escamilla RF, Fleisig Gs, Zheng N, Barrentine SW, Wilk KE, Andrews JR.
Biomechanics of the knee during closed kinetic chain and open kinetic chain
exercises. Medicine and science in sports and exercise. 1998 Apr 1:30:556-9.

13. L A Steinkamp et al Biomechanical considerations in patellofemoral joint
rehabilitation AmJ Sports Med . 1993 May-Jun;21(3):438-44.

14. David A Rice , Peter ] McNair, Gwyn N Lewis.Mechanisms of quadriceps
muscle weakness in knee joint osteoarthritis: the effects of prolonged
vibration on torque and muscle activation in osteoarthritic and healthy
controlsubjects. ArthritisResTher.2011;13(5):R151.

15. Lee Herrington. Does the change in Q angle magnitude in unilateral stance
differ when comparing asymptomatic individuals to those with
patellofemoral pain? Phys Ther Sport.2013 May;14(2):94-7.

16. Erik Witvrouw et al, Muscle flexibility as a risk factor for developing muscle
injuries in male professional soccer players. A prospective study Am JSports
Med .2003 Jan-Feb;31(1):41-6.

{ www.worldwidejournals.com |




