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Background: Post burn contracture represent a major dilemma facing burn management
team especially physical therapist. Several treatment modalities such as stretching, muscle
energy technique, and thermotherapy have been utilized to increase the flexibility and regain
lost range of motion and function. There is lack of evidence to allow conclusions to be drawn
about either muscle energy technique or static stretching technique in increasing the
flexibility of hamstring muscle post-burn contracture.

Objective: The purpose of this study was to determine the best stretching exercises to
increase flexibility in post burn contracture of the hamstring muscle, as measured by knee
extension range of motion.

Materials and Methods: Thirty male patients ranging in age from 18 to 32 years and who
had decreased hamstring muscle flexibility as a result of partial thickness burn were
classified into 3 equal groups 10 of each, Group (1): received Muscle Energy
Technique(MET) , Group (2): received 1 minutes of static stretching exercise. And Group
(3): received nothing. Measurements of knee extension range of motion were conducted
before treatment, post 5 days of treatment, and after 8 days of treatment.

Statistical analysis: One way Analysis of variance (ANOVA) was used. The level of
significant was set at 0.05 for all statistical tests.

Results: Both treatment groups (MET and static stretching) had highly significant
(P< 0.001) gains in knee extension ROM after 5 and 8 days post stretching exercises. But
MET had highly significant (P< 0.001) gains in knee extension ROM than static stretching
after 8 days of treatments.

Conclusion: The results of this study suggest that MET is more effective than static
stretching alone to improve a hamstring muscle flexibility post burn contracture.
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INTRODUCTION

As a result of increase in the burn
survival rates in the past few decades', more
attention is given to issues of morbidity and
function. Investigators give more significant
time and energy in preventing and treating
contractures. Clinicians have examined the
prevention of contracture 2° and treatment
options, such as splinting,4,%” serial casting®,
ultrasound®, silicone gel™, exercise, and
surgical correction™.

The presence of contractures place many
patients at risk for additional medical problems
and functional deficits, these contractures
interfere  with skin and graft healing.
Functionally, the presence of contractures in the
lower extremities interferes with transfers,
seating, and ambulation. On the other hand,
activities of daily living, which include,
grooming, dressing, eating, and bathing, as well
as fine motor tasks may be affected by the
presence of contractures in the upper
extremities™,

Muscle energy technique (MET) is a
manual technique which targets the soft tissues
primarily  (although it makes a major
contribution towards joint mobilization) has
developed by osteopaths and is now used in
many different manual therapy professions. This
approach has been termed as muscle energy
technique or active muscular relaxation
technique. It is thought to be beneficial for a
variety of purposes such as lengthening a
shortened muscles, as a lymphatic or venous
pump to aid the drainage of fluid or blood and
increasing the range of motion ™.

The effect of muscle energy technique
(MET) on post burn hamstring extensibility has
not specifically been examined , although
several studies have investigated various muscle
flexibility treatments on joint range of motion
(ROM)* ¢ These studies have established that
static stretching and MET are both effective in
improving joint flexibility in comparison to
control groups. However , there is still some
conjecture about which is the most effective
method to be used by practitioners®’.

Some researchers have found no
difference between the effectiveness of isometric
stretching techniques and passive stretching on
hamstring muscle extensibility. Gribble et al*

compared the effects of static stretching with
hold relax stretching on the hamstring muscle
flexibility measured using Straight Leg Raise
(SLR), and active knee extension (AKE), he
concluded that both of these techniques
improved flexibility, however no significant
differences between the effectiveness of these
techniques were found.

On the other hand, several studies, MET
and Proprioceptive neuromuscular facilitation
(PNF) have shown to produce greater joint ROM
and hamstring extensibility in comparison with
passive and static stretching'®*®*°.

The purpose of the current study is to
compare the effectiveness of muscle energy
technique and static stretching technique on the
flexibility of hamstring post burn contracture.

MATERIALS AND METHODS

This is an Experimental study of pretest-
posttest design. The study protocol was
approved by the research committee of Faculty
of Physical Therapy, Cairo University. Patients
treated from burn injuries at EI-Hussein teaching
hospital were randomly selected for participation
in this study. This study eligibility required that
patients be more than 18 years of age; 3 to 8
months after the occurrence of the burn injury;
had unilateral scars across popliteal fossa of the
knee and the percentage of burn did not exceed
20%, and had no history of other lower
extremity pathology.

Inclusion assessment to participate in
the study, subjects must have exhibited
unilateral tight hamstring muscles. Operationally
defined as having greater than 30 degrees loss of
knee extension®® . In addition, subjects who were
not involved in any exercise activity at the start
of the study had to agree to avoid lower
extremity exercises and activities other than
those prescribed by the research protocol.
During the 8 days of training 20 male subjects,
with age range from 18 to 32 years, met the
established criteria and completed the study. All
subjects received demonstration about the
objective and procedure of the study and they
were allowed to withdraw from the study at any
time upon their request. All subjects read and
signed an informed consent form before
participating in the study. Ethical approval was
obtained from Institutional Ethics committee.
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Table 1 Baseline Data

Groups
Characteristics G1 G2 G3 P value ¥
Mean + SD Mean £ SD Mean £ SD
Age (years) 25.43 + 1.52 24,95+ 1.38 25.48 + 1.06 >0.05"
Depth of burn 231+ 0.22 2.5+ 0.35 2.35+0.38 >0.05"
(millimeters)
Buration post burn 6.30 + 0.82 5.90 + 0.87 570+ 0.94 >0.05*
(months)
% of burn 17.30 = 1.49 16.70 + 1.63 16.70 + 2.35 >0.05"

Y. Student t test, *- Not Significant (p >0.05)

Group assignment

To ensure equal distribution of
hamstring muscle contracture, the patients were
stratified into three groups based on their degree
of hamstring muscle contracture. Patients
assigned to group 1 (n=10 patients, age= 25.43
years) served as treatment group 1 and received
static stretch for 1 minute. Patients assigned to
group 2 (n=10 patients, age= 24.95 years) served
as treatment group 2 and received muscle energy
technique. Patients assigned to group 3 (n=10
patients, age= 25.48 years) served as control
group 3.

Procedure
Measurement procedure:

Popliteal Angle/ Active Knee Extension Test:
Pre-post and follow up measurement
data on Popliteal angle were collected from both
treatment groups and control group. Patients
were assessed for hamstring tightness using the
Active Knee Extension test (Popliteal angle).
The patient was in supine position with hips and
knee flexed to 90°. To maintain the proper
position of hip and thigh a cross bar was used at
the level of knee. Testing procedure was done on
the right then the left lower extremity
alternatively. Either left or right lower extremity
or the pelvis was strapped to the table for
stabilization and control of any substitutions
movements. Greater trochanter, lateral condyle
of femur and the lateral malleolus were the
landmarks which have been used to measure hip
and knee range of motion and were marked by a
skin permanent marker. The goniometer fulcrum
was centered over the lateral condyle of the
femur with the proximal arm straped along the
femur using greater trochanter as a reference.
The distal arm was directed with the lower leg
using the lateral malleolus as a reference. The

hip and knee of the tested lower extremity were
placed into 90° flexion with the anterior aspect
of thigh in contact with the horizontal cross bar
frame at all times to keep hip in 90° flexion. The
patient was then instructed to extend the tested
lower extremity as can until a mild stretch
sensation was felt .A standard goniometer was
then used to measure the angle of knee flexion.
An average of the three repetitions was taken as
the final reading for Popliteal Angle ',

Treatment procedure:

The treatment was given for 5
consecutive days and a follow-up measurement
on 8th day was done. The subjects were tested
approximately at the same time of each day.

Group-(1) (Muscle Energy Technique): The
muscle energy technique was applied to the
experimental group (1). The patients were
instructed to extend the knee until the patient
reported any hamstring discomfort then a
moderate isometric contraction (approx 75% of
maximal) of the hamstring muscle was then
elicited for a period of five second. The
technique was repeated three times After a
period of three seconds of relaxation, (for a total
of four contractions)™.

Group-(2) ( Static stretching technique): All
patients in this group performed the static
stretch to the hamstrings by the following
method. In a long sitting position, each subject
rested the heel of the untreated lower extremity
along the medial surface of the treated thigh.
The subject then reached forward to grasp the
ankle of the treated lower extremity. Each
subject then performed one continuous stretch to
pain tolerance, without bouncing, for 1 minute.
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| Table 2 Comparison of Popliteal angle between the groups at Baseline

Popliteal angle Groups
(Degrees) Gl G2 G1 G3 G2 G3
Mean 93.000 93.890 93.000 92.860 93.890 92.860
SD 0.9534 0.9433 0.9534 1.078 0.9433 1.078
p value ¥ >0.05" >0.05" >0.05"

Y.1 Way ANOVA, *- Not Significant (p >0.05)

| Table 3 Comparison of Popliteal angle between the groups after 2 weeks

Popliteal angle Groups
(Degrees) Gl G2 G1 G3 G2 G3
Mean 106.10 102.30 106.10 99.250 102.30 99.250
SD 1.912 1.494 1.912 0.7792 1.494 0.7792
p value <0.001* <0.001* <0.001*

Y_2 x 3Way ANOVA, *- Highly Significant p< 0.001

Group-(3) (Control — No intervention): The
control group subjects performed no stretching
or any strengthening exercise for 8 days.

Statistical analysis

The equivalence of treatment groups
regarding the amount of knee flexion
contractures prior to the study was checked by
conducting one way analysis of variance on knee
range of motion. Inferential analysis of the data
obtained in this study was done via 2 X 3
analysis of variance experimental design for
treatments-by-treatments by subjects. For all
statistical tests and all follow-up tests, the 0.05
level of probability was used.

RESULTS

The descriptive characteristics of the
patients in both treatment groups and control
group are shown in Table 1. There was no
statistical difference between the two treatment
groups and control group regarding the age,
depth of burn, percentage of burn and the
duration post burn.

In the first treatment group (MET), the
mean values for knee extension were 93.0
degrees (SD = * 0.9534), for the pre-test
measurement, 93.890 degrees (SD = + 0.9534),
for the second treatment group i.e: static
stretching, and 92.860 degrees (SD = + 1.078)
for control group i.e: no intervention. One way
analysis of variance demonstrated no
statistically significant difference between the
two treatment groups and control group in knee
extension range of motion (popliteal angle)
(P>0.05) as shown in Table 2.

In the first treatment group (MET), the
mean values for knee extension were 106.10
degrees (SD = + 1.912), for the post(2) treatment
measurement, 102.3 degrees (SD = £ 1.494), for
the second treatment group i.e: static stretching,
and 99.250 degrees (SD = + 0.779) for control
group i.e: no intervention . One way analysis of
variance demonstrated a statistically highly
significant difference between the two treatment
groups and control group regarding knee
extension range of motion (P<0.001) as shown
in Table 3.

DISCUSSION

The review of existing literature
regarding the role of different techniques in
improving flexibility reveals a confusing picture.
Therefore our study was designed to obtain a
more thorough understanding of which is more
effective MET or static stretching technique in
increasing the flexibility of hamstring muscle
post burn contracture in the clinical setting.
According to the data, in a treatment lasting 14
days, MET technique or static stretching
achieved a highly significant increase in knee
extension ROM in comparison to control group
which received no intervention.

The results of the current study support
the findings of other studies "**% that either
static stretching or MET technique is effective
in increasing hamstring muscle length post burn
contracture. On the other hand, the MET
technique was highly significant in increasing
the flexibility of hamstring muscles post burn
contracture than static stretching alone , this
finding was supported by the findings of Bandy
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et al 2 who identified that 30 seconds was the

optimal duration for an effective stretch and
MET, which can maintain muscle elongation for
the same duration, may also generate a similar
increase in muscle length by a combination of
creep and plastic change in the connective
tissue®®, an increase in flexibility after muscle
energy technique (MET) happened due to either
biomechanical or neuro-physiological changes
or may be due to an increase in tolerance to
stretching®®®.

The above findings may be attributed to
the fact that MET differs from static stretching
as it involves an active isometric contraction of
the muscle under stretch from the patient against
the resistance of the therapist in addition to
passive static stretching. Chaitow (1996)%
recommended passive stretching of the
hamstring to a sense of tension , followed by an
active , moderate force isometric contraction of
hamstrings against therapist resistance, and then
an active contraction of the quadriceps muscles
by the patients to reach increased range of
motion?’. i.e. that range which have been gained
by static stretching was kept by both isometric
contraction of the same muscle to be stretched
and active contraction of the antagonist muscle.

CONCLUSION

On the basis of present study, it can be
concluded that either MET or static stretch
technique were able to increase the popliteal
angle i.e. improvement in the hamstring
flexibility in post burn contracture. However we
can clearly state that MET is more efficient in
improving muscle flexibility in post burn
contracture than static stretching technique.

ACKNOWLEDGEMENT

We are indebted to Cairo University,
Cairo, Egypt, Faculty of Physical Therapy,
Department of Physical therapy for Surgery, for
their permission to commencement the study in
the  El-Hussein  Teaching  Hospital /
physiotherapy  departments and to the
participants.

CONFLICTS OF INTEREST
None declared

REFERENCES

1.

10.

11.

Ryan CM, Schoenfeld DA, Thorpe WP,
Sheridan RL, Cassem EH, Tompkins
RG.Objective estimates of the probability of
death from burn injuries. The New England
Journal of Medicine. 1998;338: 362-366
Cooper S, Paul EO. An effective method of
positioning the burn patient. The Journal of
Burn Care & Rehabilitation. 1988;9: 288-289
Helm PA, Kevorkian CG, Lushbaugh M,
Pullium G, Head MD, Cromes GF. Burn
injury: rehabilitation management in 1982.
Archives of Physical Medicine and
Rehabilitation.1982;63: 6-16

Serghiou, MA, McLaughlin A, Herndon DN.
Alternative  splinting methods for the
prevention and correction of burn scar
torticollis. The Journal of Burn Care &
Rehabilitation. 2003;24: 336-340; discussion
322.

Bunchman HH, Huang TT, Larson DL,
Lewis SR. Prevention and management of
contractures in patients with burns of the
neck. American Journal of Surgery.
1975;130: 700-703

Richard R, Staley M, Miller S, Warden G. To
splint or not to splint-past philosophy and
present practice: Part I. The Journal of Burn
Care & Rehabilitation 1996;17: 444-453
Manigandan C, Gupta AK, Ninan S,
Padankatti SM. Re-emphasising the efficacy
of the multi-purpose, self-adjustable,
aeroplane splint for the splinting of axillary
burns. Journal of the International Society for
Burn Injuries. 2005;31: 500-501

Richard R, Miller S, Staley M, Johnson RM.
Multimodal wversus progressive treatment
techniques to correct burn scar contractures.
The Journal of Burn Care & Rehabilitation.
2000;21: 506-512

Ward RS, Hayes-Lundy C, Reddy R,
Brockway C, Mills P, Saffle JR. Evaluation
of topical therapeutic ultrasound to improve
response to physical therapy and lessen scar
contracture after burn injury. The Journal of
Burn Care & Rehabilitation. 1994;15: 74-79
Wessling N, Ehleben CM, Chapman V, May
SR, Still JM. Evidence that use of a silicone
gel sheet increases range of motion over burn
wound contractures. The Journal of Burn
Care & Rehabilitation. 1985;6: 503-505
Richard R, Miller S, Staley M, Johnson RM.
Multimodal versus progressive treatment
techniques to correct burn scar contractures.

26 | January 2013

International Journal of Health and Rehabilitation Sciences

Volume 2 Issue 1


http://www.ncbi.nlm.nih.gov/pubmed?term=Ryan%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=9449729
http://www.ncbi.nlm.nih.gov/pubmed?term=Schoenfeld%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=9449729
http://www.ncbi.nlm.nih.gov/pubmed?term=Thorpe%20WP%5BAuthor%5D&cauthor=true&cauthor_uid=9449729
http://www.ncbi.nlm.nih.gov/pubmed?term=Sheridan%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=9449729
http://www.ncbi.nlm.nih.gov/pubmed?term=Cassem%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=9449729
http://www.ncbi.nlm.nih.gov/pubmed?term=Tompkins%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=9449729
http://www.ncbi.nlm.nih.gov/pubmed?term=Tompkins%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=9449729
http://www.ncbi.nlm.nih.gov/pubmed?term=Tompkins%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=9449729
http://www.ncbi.nlm.nih.gov/pubmed?term=Helm%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=7034671
http://www.ncbi.nlm.nih.gov/pubmed?term=Kevorkian%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=7034671
http://www.ncbi.nlm.nih.gov/pubmed?term=Lushbaugh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=7034671
http://www.ncbi.nlm.nih.gov/pubmed?term=Pullium%20G%5BAuthor%5D&cauthor=true&cauthor_uid=7034671
http://www.ncbi.nlm.nih.gov/pubmed?term=Head%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=7034671
http://www.ncbi.nlm.nih.gov/pubmed?term=Cromes%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=7034671
http://www.ncbi.nlm.nih.gov/pubmed?term=Ward%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=8150847
http://www.ncbi.nlm.nih.gov/pubmed?term=Hayes-Lundy%20C%5BAuthor%5D&cauthor=true&cauthor_uid=8150847
http://www.ncbi.nlm.nih.gov/pubmed?term=Reddy%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8150847
http://www.ncbi.nlm.nih.gov/pubmed?term=Brockway%20C%5BAuthor%5D&cauthor=true&cauthor_uid=8150847
http://www.ncbi.nlm.nih.gov/pubmed?term=Mills%20P%5BAuthor%5D&cauthor=true&cauthor_uid=8150847
http://www.ncbi.nlm.nih.gov/pubmed?term=Saffle%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=8150847

Muscle Energy Technique in Improving Hamstring Flexibility Post Burn Contracture

12.

13.

14.

15.

16.

17.

18.

The Journal of Burn Care &Rehabilitation.
2000;21: 506-512

Frame JD, Still J, Lakhel-LeCoadou A,
Carstens MH, Lorenz C, Orlet H, Spence R,
Berger AC, Dantzer E, Burd A. Use of
dermal regeneration template in contracture
release procedures: A multicenter evaluation.
Plastic and  Reconstructive  Surgery.
2004;113: 1330-1338

Palmieri TL, Petuskey K, Bagley A,
Takashiba S, Greenhalgh DG, Rab GT.
Alterations in functional movement after
axillary burn scar contracture: A motion
analysis study. The Journal of Burn Care &
Rehabilitation. 2003;24: 104-108.

Ballantyne F, Fryer G, Mclaughlin, P. The
effect of muscle energy technique on
hamstring extensibility: The mechanism of
altered flexibility. J Osteopathic Medicine.
2003;3: 54- 59

Gribble PA, Guskiewicz KM, Prentice WE,
Shields EW. Effects of static and hold-relax
stretching on hamstring range of motion
using the FlexAbility LE1000. Journal of
Sport Rehabilitation. 1999;8: 195-208.
Magnusson SP, Simonsen EB, Aagaard P,
Sgrensen H, Kjaer MA. Mechanism for
altered flexibility in human skeletal muscle.
The Journal of Physiology. 1996;497: 291-
298

Bandy WD, Irion JM, Briggler M. The effect
of static stretch and dynamic range of motion
training on the flexibility of the hamstring
muscles. The Journal of Orthopaedic and
Sports Physical Therapy. 1998;27: 295-300
Sady SP, Wortman M, Blanke D. Flexibility
training: Ballistic, static or proprioceptive
neuromuscular  facilitation?  Archives of
Physical Medicine and Rehabilitation.
1982;63: 261-263

19.

20.

21,

22,

23.

24,

25.

26.

27.

Osternig LR, Robertson RN, Troxel RK,
Hansen P. Differential responses to
proprioceptive neuromuscular facilitation
(PNF) stretch techniques. Medicine and
Science in Sports and Exercise. 1990;22:
106-111

Bandy WD. The Effect of time on static
stretch on the flexibility of the hamstring
muscles. Physical Therapy. 1994;74(9): 845-
850

Nelson RT, Bandy WD. Eccentric Training
and Static Stretching Improve Hamstring
Flexibility of High School Males. Journal of
Athletic Training. 2004;39: 254-258
Nuhmani S, Ram CS. Efficacy of muscle
energy technique on hamstring muscles
flexibility in normal indian collegiate males .
Calicut Medical Journal. 2009;7: 1-5

Slade B. The Effect of Static Stretching on a
of Sample 18-25 year-old Students at Saint
Martin > s University. Saint Martin’s
University Biology Journal. 2006;1: 213-222
Clark RA, Hons B. Hamstring injuries: Risk
assessment and injury prevention. Ann Acad.
Med. Singapore. 2008;37: 341-346

Fryer G. Muscle energy concepts: A need for
change. J Osteopathic Medicine. 2000;3: 54-
59

Fryer G. MET \variations :Possible
neurological mechanisms. Medicine 2006;63-
66

Smith M, Fryer GA. Comparison of two
muscle energy techniques for increasing
flexibility of the hamstring muscle group.
Journal of Bodywork and Movement
Therapies 2008;12: 312-317

For More Information Log on to
www.ijhrs.com

27 | January 2013

International Journal of Health and Rehabilitation Sciences

Volume 2

Issue 1


http://www.ncbi.nlm.nih.gov/pubmed?term=Frame%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Still%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Lakhel-LeCoadou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Carstens%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Lorenz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Orlet%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Spence%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Berger%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Dantzer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Burd%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15060344
http://www.ncbi.nlm.nih.gov/pubmed?term=Palmieri%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=12626930
http://www.ncbi.nlm.nih.gov/pubmed?term=Petuskey%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12626930
http://www.ncbi.nlm.nih.gov/pubmed?term=Bagley%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12626930
http://www.ncbi.nlm.nih.gov/pubmed?term=Takashiba%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12626930
http://www.ncbi.nlm.nih.gov/pubmed?term=Greenhalgh%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=12626930
http://www.ncbi.nlm.nih.gov/pubmed?term=Rab%20GT%5BAuthor%5D&cauthor=true&cauthor_uid=12626930

