What is Limb Girdle Muscular Dystrophy?
Limb Girdle Muscular Dystrophy (LGMD) is a group of
inherited disorders that affect the voluntary muscles of the
hip and shoulder areas – the pelvic and shoulder girdles,
also known as the limb girdles. These muscles weaken and
waste away (atrophy), and as a progressive disorder, it may
involve other muscles over an individual’s lifetime.
In LGMD involuntary muscles of the digestive system,
bowel and bladder are not affected, and sexual function is
also normal. Intellectual and cognitive abilities also remain
unaltered, as do sensations such as touch, temperature and
pain.
The onset of LGMD can occur in childhood or symptoms
may not be apparent until adolescence or adulthood.
Males and females are equally affected.
Causes of Limb Girdle Muscular Dystrophy
Several different genes that normally lead to the
production of muscle proteins have been identified as mutated in LGMD. In 2005, eleven of
these genes had been identified. When these proteins are not produced properly due to a
faulty gene or genes, the cells in the muscles fail to function properly. Most types of LGMD
are inherited in an autosomal recessive manner and some in an autosomal dominant
manner.
Six of the genes that cause LGMD, have been found to affect the proteins in muscle cell
membranes, which are protective, thin coverings. When these proteins are missing as a result
of the gene mutation, the membrane cannot adequately protect the muscle cell from injury
caused by normal contractions. The muscle membrane may also be “leaky” and let
substances in or out of cells that are supposed to remain on one side. Several other
unidentified functions of muscle membrane proteins may also be affected in LGMD.
Not all of the muscle proteins associated with LGMD are in the membrane, however. Calpain3 is located in the main part of the muscle cell, and myotilin and telethonin are located in the
part of the muscle cell that allows it to contract and relax.
As more and more genes are identified in the cause of LGMD, there will be a greater
understanding of which and how proteins are implicated in the symptoms of LGMD.
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Types of Limb Girdle Muscular Dystrophy
The different types of LGMD are generally classified by its pattern of inheritance where
disorders that are autosomal dominant are classified as LGMD1 and those that are
autosomal recessive, as LGMD2. Subsequent letters and numbers indicate which gene is
known (or suspected) to be involved in the disorder. The different types can also be classified
according to the missing or deficient protein.
Autosomal Recessive Inheritance
An autosome is any of the chromosomes that is not a sex (X or Y) chromosome. When a
disease or genetic trait is recessively inherited two copies of the gene are required (i.e one
copy from each parent) for the disease or genetic trait to be expressed.
Autosomal Dominant Inheritance
An autosome is any of the chromosomes that is not a sex (X or Y) chromosome. When a
disease or genetic trait is dominantly inherited only one copy of the gene (i.e one copy from
one parent) is required for that disease or genetic trait to be expressed.
The following tables display the different types of LGMD, and the known proteins or genes
involved:
Table 1. The different types of autosomal recessive (i.e two copies of the altered gene are
needed for the condition to be present) Limb Girdle Muscular Dystrophy
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Table 2. The different types of autosomal dominant (i.e only one copy of the altered gene
leads to the condition developing) Limb Girdle Muscular Dystrophy

Symptoms and Implications of Limb Girdle Muscular Dystrophy
In most cases of LGMD, the disorder starts with weakness and a loss of muscle mass in the
pelvis, hips and upper legs, resulting in difficulties in getting out of chairs or climbing stairs.
Individuals may compensate for this weakness by adopting an unusual walking manner,
known as the waddling gait. The muscle weakness and atrophy may also result in lower back
pain.
LGMD will progress to the shoulders affected which can make reaching over the head,
holding the arms outstretched or carrying heavy objects difficult. It may become increasingly
hard to keep the arms above the head for such activities as combing. Some individuals find it
harder to type on a computer and may even have trouble feeding themselves.
Progressively, muscles of the face and distal muscles, such as the lower legs, feet, forearms
and hands, may become affected and lead to considerable weakness. Calf muscles may
appear unusually large (pseudo hypertrophy) as fatty deposits accumulate and replace lost
muscle tissue.
Mobility may become increasingly restricted and 20-30 years from onset, individuals with
LGMD may lose independent mobility and a wheelchair may become a necessity. Wheelchair
options can be discussed with an occupational and/or seating therapist.
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Late symptoms can also include contractures as scar tissue replaces normal elastic tissue.
Contractures result in prevention of normal movement in the joint and makes the tissue
resistant to stretching. These most commonly occur in the ankles and surgery may be an
option to release them. For some individuals, contractures may be an early sign.
Scoliosis, an abnormal curvature of the spine, can also become an issue. Spinal bracing may
be required, and in more severe cases spinal fusion surgery. An orthopaedic specialist is
beneficial in monitoring the scoliosis.
Cardiac problems can arise such as weakness of the heart muscle (cardiomyopathy) or
abnormal heartbeat (conduction abnormalities or arrhythmias). Arrhythmias can result in
increased risk for heart palpitations (fast or irregular heartbeat) and syncope (loss of
consciousness due to lack of oxygen to the brain). The heart must be monitored regularly
and some problems may be controlled or treated with medication or devices (such as
pacemakers), though severe forms can be fatal.
Respiratory muscles may also be affected resulting in breathing difficulties. When necessary,
several options may be available to help maintain respiratory ability, ranging from exercises
to the use of ventilators. Like cardiac problems, respiratory problems can be fatal and
therefore need to be monitored closely. Many researchers have noted that progression of
LGMD is often faster and more severe when the onset is earlier, in comparison to individuals
who develop LGMD later in adolescence or adulthood.
Additional Management of Limb Girdle Muscular Dystrophy
From an early stage, it is important to undergo regular exercise and stretching programmes,
with the help of a physiotherapist, to maintain muscle strength and flexibility. Swimming is
an excellent option to exercise and mobilize all muscles and joints.
A good diet with plenty of fresh fruit and vegetables is very important in ensuring excessive
weight does not impede mobility.
Diagnosis of Limb Girdle Muscular Dystrophy
Diagnosis usually commences after the identification of key early symptoms of LGMD:
• Muscle Biopsy – shows typical signs of damage, the presence of certain cell types, such as
inflammatory cells, and can establish whether certain proteins are reduced or absent
• Electromyography (EMG) – observes the electrical activity of muscles and its consistency
with activity typical of LGMD individuals.
• Blood Testing – elevated levels of creatine phosphokinase (CPK) are indicative of muscle
problems
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• Electrocardiogram (ECG) – which gives a graphic presentation of the electrical activity or
beat pattern of the heart to look for heart abnormalities
Soon after a diagnosis of LGMD in the family, it is essential that genetic counselling is
arranged.

Treatment of Limb Girdle Muscular Dystrophy
As with many degenerative diseases of the nervous system, there is currently no known cure
for LGMD. Treatment focuses on the prevention and management of symptoms and
accompanying complications to help maintain optimal functioning as long as possible.
Research is being carried out in a number of centres around the world seeking to address
the causes of LGMD.

Resources and References:
• MedlinePlus - Health information http://ghr.nlm.nih.gov/condition/limb-girdlemusculardystrophy/show/MedlinePlus
• Genetic and Rare Diseases Information Centre - Information about genetic conditions and
rare diseases http://ghr.nlm.nih.gov/condition/limb-girdlemusculardystrophy/show/Genetic+and+Rare+Diseases+Information+Center
• National Institute of Neurological Disorders and Stroke (NINDS): Muscular Dystrophy
(http://ghr.nlm.nih.gov/condition/limb-girdlemusculardystrophy/show/Genetic+and+Rare+Diseases+Information+Center)
• Educational resources - Information pages http://ghr.nlm.nih.gov/condition/limbgirdlemuscular-dystrophy/show/Educational+resources
• Patient support - For patients and families http://ghr.nlm.nih.gov/condition/limb-girdlemusculardystrophy/show/Patient+support
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