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ABSTRACT

This paper reports the benefits of strength & endurance training based programme in the early rehabilitation of
Limb girdle muscular dystrophy (LGMD) patient. LGMD is an autosomal X-linked disorder, mainly involve
shoulder & pelvic muscles with variable rate of progression occur in first & second decade of life. An intervention
of 30 days ( 5 days per week for 6 weeks) was given to the patient & prognosis was observed on various outcome
variables like Muscular dystrophy Functional Rating Scale (MDFRS), Berg Balance Sclae (BBS) & Brroke &
Vignos Scale before & after the intervention. Considerable improvement was seen by applying both theory of
strength & endurance training in patient with LGMD.
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INTRODUCTION

Limb-girdle muscular dystrophy (LGMD) is a purelestriptive term, generally reserved for childhood-adult-
onset muscular dystrophies that are distinct froim tnuch more common X- linked dystrophinopathiebjctv
include Duchenne muscular dystrophy (DMD) and Beckescular dystrophy (BMD) (Pegoraro, 2007). Walton
and Nattrass first proposed limb-girdle musculastdhphy (LGMD) as a nosological entity in 19%4heir definition
included the following characteristics:

» Expression in either male or female sex

» Onset usually in the late first or second decad#eofbut also middle age)

» Usually autosomal recessive and less frequentlysantal dominant

» Involvement of shoulder or pelvic-girdle muscleshaariable rates of progression
» Severe disability within 20-30 years

* Muscular pseudohypertrophy and/or contractures mnoon

LGMDs are typically nonsyndromic & like other musaudystrophies, is primarily a disorder of voluntaskeletal

muscles. These are the muscles you use to moMarths, neck, trunk and other parts of the body #rat under
voluntary control. Individuals with LGMD generalghow weakness and wasting restricted to the limbculature,

proximal greater than distal. Proximal weaknesersefo weakness of the muscles closer to the cehtitee body

(including the shoulder, pelvic girdle, upper thégland upper arms). Distal weakness refers to veesaskim muscles
farther from the centre of the body (including loegs and feet, lower arms and hands) (Pegor@fy,)2

Often, people with LGMD first notice a problem whérey begin to walk with a “waddling” gait becaust
weakness of the hip and leg muscles. They may bawble getting out of chairs, rising from a toiktat or
climbing stairs. Onset, progression, and distridmutof the weakness and wasting may vary considgratmong
individuals and genetic subtypes the involuntarysahes, except for the heart (which is a specia ypinvoluntary
muscle), aren’t affected in LGMD. Digestion, bowaladder and sexual function remain normal. Thénbratellect
and senses also are unaffected in LGMD. Cardiopuadmocomplications sometimes occur in later staufethe
disease (MDA). Over time, muscle weakness and hyrepn lead to limited mobility and disability

Establishing the Diagnosis (Pegoraro, 2007)
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» The clinical course of the limb-girdle muscular tlgphies is typically progressive, though somevittlials may
show mild symptoms and/or the disease may stabilize

» Serum creatine kinase (CK) concentration is usugéyated.

» Muscle biopsy typically shows degeneration/regetiwraf muscle fibers ("dystrophic changes").

* In some LGMDs (i.e., sarcoglycanopathy, calpainopatlysferlinopathy, and glycosylation defects, or
dystroglycanopathy) the diagnosis can be estaldishbased on "biochemical testing,” i.e.,
immunostaining/immunoblotting of a muscle biopsyleiermine if specific proteins are present or abse

* In some cases, molecular genetic testing can liktogdentify the specific disease-causing mutaion

* Inflammatory myopathy should be excluded duringdlagnostic process.

When a person is diagnosed as having a musclesdisgaestions arise about the prognosis, possitdeventions
and genetics. However, people with muscle diseaseusually also concerned about everyday issuels asc
participation in sports, work and hobbies. Weakraagss impaired cardiorespiratory function are comrmopeople

with muscle disease. In healthy persons the bésstviention to improve strength and cardiorespisafanction is

training. Strength training or aerobic exercisegoaonmes in people with muscle disease might magimisscle
and cardiorespiratory function and prevent addéiatisuse atrophy (Voet al., 2011).

Strength training, which is performed to improve stle strength and muscle endurance, or aerobiccieger
programmes, which involve training at moderate lleve intensity for extended periods of time (forample,
distance cycling) might optimise physical fithessl gmwevent additional muscle wasting in people withscle
disease( Voett al., 2011).

Because many of the LGMDs are caused by defecsirirctural proteins in the DGC, a similar approashin
DMD/BMD is on theoretical grounds probably justidiein which high-resistance and eccentric trainshguld be
avoided, whereas low-resistance training may béfigps. On the other hand, in those forms of LGMDexe non-
structural proteins are involved, high-resistarraiing may very well be proven to be beneficiahwéver, in the
few existing reports on the effects of muscle fragnprogrammes in LGMD, the underlying moleculafed¢ has
not been known (Ansved, 2001).

CASE REPORT

A 19 year old male presented with complaint of ifeglof heaviness & tightness in the bilateral loweyy region
since few month. He also felt difficulty in doing ® stand activities. He noticed these from thshonth because
he experienced more difficulty than before, inngsfrom sitting to standing. Then, patient consaltecal doctor in
nearby hospital, where echocardiography & serolddiest was done. In serology, the Creatinine phoksipase
levels were markedly increased. The doctor advisedto take physiotherapy treatment & referred hinanother
hospital for further evaluation & treatment. Thewrious diagnostic tests like Electromyography (EMf@uscle
biopsy was done. EMG of right deltoid & vastus fatis muscles was done which shows myopathic psces
Muscle biopsy of left biceps shows regenerating aleugibers & infiltration by adipose tissue & pattewas
diagnosed as a case of Limb Girdle Muscular Dys$tyoffThe source of history was patient himself &diceal
history was recorded from the investigatory repossied by him).
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Patient was not taking any medications except stiome remedies (Ayurvedic medicine) & supplements
(Vitamins, Calcium). No any genetic & family hisyowass found. Family members are cooperative & sttpd in

the treatment of patient. Patient was able to perfaDL’s independently. He was a student & ablatiend classes

& able to drive. Yet, no restriction of any activilvas seenSigned consent for the publication of this caserep
was obtained from the patient concerned.

On Observation, built was mesomorphic & on latefalv, patient stands with lordotic posture, antegelvic tilt &
winging of scapula was seen (Posture of a pati@stassessed by using postural analysis scale vghésitlosed at
the end of the case report). Ear, eye, head & Ifasipressions on observation were symmetrical. Jditern of
respiration was symmetrical & type of respiratioasnthoraco-abdominal. The wasting of biceps & hmelialis
muscle was seen bilaterally. Hypertrophy of calbole was present bilaterally.

On Examination, the higher mental functions waesssd by Mini Mental Status Examination (MMSE) & th
patient score 30/30. All the superficial, deep &timal sensations were found to be intact (checktedermatomal
level). On Motor Examination, muscle tone as pevdifled Ashworth Scale (MAS) was grade O i.e tonesw
normal in bilateral upper limb & lower limb. Therge of motion (ROM) was assessed by goniometer \Rai
within normal limits.

Muscle girth was assessed by lacote method

Left From olecranon process Right
Above (arm)
24.1 cm| 6 cm( biceps) 24.9cm
25.2 cm| 9cm( long head of biceps) 26cm
26.7 cm| 12cm ( triceps) 27.1cm
Below ( forearm)

24.2cm | 3cm 25.1cm
24.9cm | 6cm 25.6cm
24.5cm | 9cm 25.3cm

From upper margin of Patella
Above ( thigh)

42.6cm | 12cm 41.8cm
44.2cm | 15cm 43.3cm
46.8cm | 20cm 46cm
Below ( lower leg)
35.6cm | 15cm 35.5cm
34cm 20cm 33.9cm

Muscle strength were grades according to oxforthowe In upper limb, the bilateral shoulder elevstscapular
retractors and elbow flexors muscles were grade@r8#rest of the upper musculature were secure thare 4
grade. In lower limb, the abductors of hip, elevaitof pelvis and calf musculature were graded an@d-rest of the
muscular were more than more than 4 grade on mamusdle chart..

For balance assessment, Berg Balance Scale wate&ysatient score 50/56. The main component eftbateBBS
were Sit to stand with support, Standing on @uefbr more than 10 seconds, Tandem stance, Transfe one
chair to another. On gait assessment, patient wasulates independently with normal base of supp®ot.
functional assessment Functional Independence Med§lM) was used & score obtained was 121/ 126inMa
problem areas in FIM were transfer skills & stdimbing.

On the basis of history, investigation reports &mmination a clinical diagnosis of Limb girdle muksoudystrophy
was made. The BROOKE & VIGNOS scale was used wtrat grade of disease severity & patient obtagrade
2 for UL & grade 2 for LL. In disease specific MDBR Muscular dystrophy functional rating scale)igat score
79/96.

After assessing the main problem area identifiedevasfficulties in sit to stand activities & trams§, tightness in
calf muscle, difficulty in climbing stairs & prolged walking causes fatigue easily. The main godlshe
physiotherapy treatment is -

1. To maintain muscle power and gain endurance.

2. To prevent secondary complications (deformigied contractures).
3. To correct and maintain posture.

4. Maintenance of respiratory function.

5. Gait training.

6. To promote ADLSs.
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The treatment protocol followed according to probléest & goals were described in following table-

« Active ROM exercises for both UL & LL- 3 sets of f&ps TD.

+« AROM of scapular elevation, protraction & retracti@® sets of 10 reps TD.

« PNF B/L D2 flexion pattern of UL synchronize withelathing- 3 sets of 10 reps TD.
* Wall squats- 3 sets of 10 reps with 5 second h&ld T

« Static abdominal muscle strengthening - 3 set®atps with 5 second hold TD.

¢ SLR( Supine, side, prone) without weight 10 repth WD sec hold BD.

« Superman exercises in quadruped position.

« Pelvic bridging- 10reps with 8 sec hold TD.

( Note- all exercises should be done without fatigo proper rest or relaxation time should|be
taken b/w exercises). For muscle strengthening féBime is followed ( Delorme method).

1. To maintain ROM & muscle strength

. _.. | « Stretching of calf muscle, hamstring, adductordedrs of hip bilaterally- 20sec hO0ld, 5 reps.
2.To prevent secondary complications, AFO night splint to prevent contractures of calfsvles
(deformities and contractures). gnt sp p '

* Medial arch support shoes.

« Deep breathing exercises- diaphragmatic breathiacises.

3. Maintenance of respiratory function. . .
P y * Segmental breathing Exercises.

« Balance board- maintenance of balance on BB foirb m
4. Balance training- ¢ Single leg stance
+ Tandem stance

« Sit to stand activities is done on various heigtffitstools & chairs.

5. To promote ADL'S « A transfer from one chair to another chair.

« Maintenance of correct posture is taught to theepa& family members.
6. Gait training & posture re-education. | ¢ Side walking & heel walking
« Agility training

¢ Patient is advice to do cycling ( 15 min BD) , ttedll( 15 min BD) & swimming at home

7. Endurance training without fatigue

¢ Patient & his Family members were educated abagadies & its outcomes so that they prepare

8. Psychological counseliing themselves to cope up with the condition in tharfeit

A home exercise programme was also included inrémtment which comprises of pulley exercises afuster
joint, AROM exercises of bilateral upper limb & lewlimb and self stretching of calf & hamstring roleswas also
taught to the patient. After a rehabilitation piibof 30 days significant changes were observetiénassessment
outcome. The patient was now able to rise frontosgtand without use of support/hands, climb ujrsstaithout
support, felt less fatigue during exercises thaoree& also after prolonged walking.

PROGNOSIS
After giving above mentioned physiotherapy treattirfen 30 days ( 5 days per week for 6 weeks), gmhtivas
reassessed & following prognosis is observed irepa

Patient was now able to stand from sitting positiothout use of hands, able to climb stairs withsupport & does
not get fatigue early & feeling less stiffness &almess in the lower leg.

Table.- Endurance of Patient at Baseline & after 3@ays

Exercise Initial evaluation | 30 days Evaluation
Fatigue after Fatigue after

Supine SLR 8 reps 15 reps
Side SLR 7 reps 15 reps
Prone SLR 4 reps 10 reps
Wall Squat 5 reps 10 reps
Cycling 5 min 15 min
Single leg stance Able to hold <5 sec  Able to bl sec
Sit to stand activities 3 reps 7 reps

Table- Outcome measurements at baseline & after 3fays

Test Baseline evaluation  After 30 days
Berg balance test 50/56 54/56
MDFRS 79/ 96 89/96

Grade 2 for UL Grade 2 for UL

Brooke & Vignos Scale Grade 2 for LL Grade 1 for LL

DISCUSSION

The implication of both strength & endurance tragnivas an effective & safe method in the early bdhation of
LGMD. When studying patients with a progressiveedse like LGMD, treatment design takes on an added
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importance, especially if the disease producesdragterioration in health statusdividuals with LGMD were
characterized by a progressive weakening and lb$snational skeletal muscles. The disability asatedd with
LGMD depends on the pathogenesis, extent of climealvement, and rate of progression (Abrestéhl., 2009).
The loss of functional muscle fibre and atrophyisiuse lead to weakness, fatigue, poor enduranceassociated
functional impairments in these patients. Althowsgiveral therapeutic treatments had been propased&MD,
there was currently no effective pharmacologic nganaent. So, the patients have to rely on symptenta@atment
in which continuous physiotherapy plays a vitabrolhe primary goal for physiotherapy treatment teashaintain
strength, function, independence, and quality fef lExercise is an essential tool to maintain angrove strength,
increase endurance, improve function, and enhamaktyyof life in individuals with LGMD.

The exercise prescription used in the case repoginly emphasize on the empirical benefits of rejtk &
endurance training & significant differences wetgs@rved in the various outcome variables betweeselina
evaluation & after giving 30 days of physiotheramatment. The strength training (progressive tast® exercise)
increases lean body mass, muscle protein massactlg force, power, and improves physical functiéxercise
induces muscle hypertrophy by increasing the DNAteot in the myofibrils, which in turn, increaségs amount of
muscle proteins, especially actin and myosin. Eadee training induces physiological adaptations diféer from
strength training and reducing fatigue as showrthgy ability to perform submaximal work with lesSoef for
longer duration (Abrescé al., 2009). The lack of exercise exacerbates the remugt muscle mass and increased
obesity, which contributes to the high prevalentenetabolic syndrome observed in patients with NMBbresch
et al., 2009).

CONCLUSION

Considerable progress has been made in developitly theory of endurance and resistance exercise for
maintenance of health status in individual with LOM The improvement in patient depends upon thensity,
frequency & nature of the exercise programme, betlével of training and kind of training dependsthe type,
stage, and severity of the disease. In additidhdse, outcome variables which are indicators tépasatisfaction,
functional ability, quality of life & emotional wkbeing also determine the benefits obtained framiqular type of
training used in rehabilitation.
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