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Limb-girdle muscular dystrophy

Description

The limb-girdle muscular dystrophies are a group of diseases that cause muscle
weakness (myopathy) and wasting (atrophy). The muscles that are most affected are
those closest to the center of the body (proximal muscles), specifically the muscles of
the shoulders, upper arms, hips, and thighs. Signs and symptoms may appear as early
as childhood and typically worsen over time.

The severity, age of onset, and specific features of limb-girdle muscle dystrophy vary
among affected individuals, even among members of the same family.

In the early stages of limb-girdle muscular dystrophy, affected individuals may have an
unusual walking gait, such as waddling or walking on the balls of their feet. Walking this
way for an extended period of time can cause overgrowth (hypertrophy) of the calf
muscles. Affected individuals may also have difficulty running. They may need to use
their arms to push themselves up from a squatting position because of their weak thigh
muscles. Over time, as myopathy and atrophy worsen, people with limb-girdle muscular
dystrophy may require wheelchair assistance.

Muscle atrophy may cause changes in posture or in the appearance of the shoulders,
back, and arms. In particular, weak shoulder muscles tend to make the shoulder blades (
scapulae) "stick out" from the back, a sign known as scapular winging. Weak back
muscles may also cause an affected individual to have an abnormally curved lower

back (lordosis) or a spine that curves to the side (scoliosis). Some affected individuals
develop joint stiffness (contractures) that can restrict movement in their hips, knees,
ankles, or elbows.

A weakening of the heart muscle (cardiomyopathy) occurs in some people with limb-
girdle muscular dystrophy. If the weakness affects the muscles needed for breathing,
affected individuals may have mild to severe breathing problems. In some cases,
affected individuals need a machine to help them breathe (mechanical ventilation).

Intelligence is generally not affected in people with limb-girdle muscular dystrophy.
However, developmental delays and intellectual disabilities have been reported in some
affected individuals who have signs and symptoms that are more severe or that appear
earlier in life.
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Frequency

It is estimated that between 1 in 14,500 and 1 in 123,000 individuals have limb-girdle
muscular dystrophy. It is difficult to determine the exact number of people with this
condition because the features vary and may overlap with those of other muscle
disorders.

Causes

Variants (also called mutations) in over 32 genes cause limb-girdle muscular dystrophy.
These genes provide instructions for making proteins that are involved in muscle
maintenance and repair.

Some of the proteins produced from these genes help maintain the organization and
structure of muscle tissue, which allows the muscles to contract. Other proteins
participate in cell signaling, cell membrane repair, or the removal of toxic waste from
muscle cells.

Researchers have described several types of limb-girdle muscular dystrophy. The
names for the different types include the abbreviation LGMD followed by the pattern of
inheritance, a number, and the cause. Within this classification, the letter "D" is used for
the forms of the disorder that have an inheritance pattern called autosomal dominant.
The letter "R" is used for the forms of the disorder that have an inheritance pattern
called autosomal recessive. The name also includes a number that indicates the order
in which the disease was discovered, and it may include the name of the specific protein
that is affected. As an example, “LGMD R1 calpain-3-related” refers to the first
autosomal recessive limb-girdle muscular dystrophy to be discovered, which is caused
by changes in the calpain-3 enzyme.

Variants in the CAPN3 gene are the most common cause of limb-girdle muscular
dystrophy. This gene provides instructions for making an enzyme called calpain-3. The
calpain-3 enzyme cuts (cleaves) damaged proteins into shorter segments so that they
can be easily removed from the muscle cell. CAPN3 gene variants lead to the
production of an enzyme that does not function properly. As a result, damaged proteins
are not removed from muscle cells and muscle function is impaired. CAPN3 gene
variants cause the LGMD R1 calpain-3-related type and the LGMD D4 calpain-3-related
type of limb-girdle muscular dystrophy.

Variants in the DYSF gene are another common cause of limb-girdle muscular
dystrophy. The DYSF gene provides instructions for making a protein called dysferlin,
which is found in the thin membrane that surrounds muscle fibers. Dysferlin is thought
to help repair this membrane when it becomes damaged due to muscle strain. DYSF
gene variants cause cells to produce an altered version of the protein that cannot help
with muscle repair. DYSF gene variants cause the LGMD R2 dysferlin-related type of
limb-girdle muscular dystrophy.

Variants in the other genes that are associated with limb-girdle muscular dystrophy
each account for a small percentage of cases.
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In some people with limb-girdle muscular dystrophy, the genetic cause of the disorder is
unknown.

Learn more about the genes associated with Limb-qgirdle muscular dystrophy

* ANO5

« CAPNS
« COL6A1
» COL6A2
» COL6A3
» CRPPA
« DYSF

* FKRP

* FKTN

* LAMAZ2
* PLEC

« POGLUT1
+ POMT1
« POMT2
» SGCA
+ SGCB
» SGCD
» SGCG
 TTN

Additional Information from NCBI Gene:

« DAG1

« DNAJB6

« GMPPB

« HNRNPDL
« POMGNT1
« POMGNT2
« POPDC1
« POPDC3
« TCAP

« TNPOS3

« TRAPPC11
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* TRIM32

Inheritance

Limb-girdle muscular dystrophy can have different inheritance patterns.

The condition is typically inherited in an autosomal recessive pattern, which means both
copies of the gene in each cell must have a variant to cause the disorder. The parents
of an individual with an autosomal recessive condition each carry one copy of the
altered gene, but they typically do not show signs and symptoms of the condition.

Some cases of limb-girdle muscular dystrophy are inherited in an autosomal dominant
pattern, which means one copy of the altered gene in each cell is sufficient to cause the
disorder.

Other Names for This Condition

e LGMD
e Limb-girdle syndrome
e Myopathic limb-girdle syndrome

Additional Information & Resources

Genetic Testing Information

* Genetic Testing Registry: Limb-girdle muscular dystrophy (https://www.ncbi.nlm.nih.
gov/gtr/conditions/C0686353/)

Genetic and Rare Diseases Information Center

e Limb-girdle muscular dystrophy (https://rarediseases.info.nih.gov/diseases/6907/ind
ex)

Patient Support and Advocacy Resources

» National Organization for Rare Disorders (NORD) (https://rarediseases.org/)

Clinical Trials

» ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Limb-girdle muscular d
ystrophy%22)
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Catalog of Genes and Diseases from OMIM

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 7,
LGMDRY7 (https://omim.org/entry/601954)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 6;
LGMDRG6 (https://omim.org/entry/601287)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 1,
LGMDR1 (https://omim.org/entry/253600)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 2;
LGMDR2 (https://omim.org/entry/253601)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 5;
LGMDRS5 (https://omim.org/entry/253700)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 8;
LGMDRS8 (https://omim.org/entry/254110)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL DOMINANT 1; LGMDD1
(https://omim.org/entry/603511)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 4;
LGMDR4 (https://omim.org/entry/604286)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 10;
LGMDR10 (https://omim.org/entry/608807)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
5; MDDGCS5 (https://omim.org/entry/607155)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 3;
LGMDR3 (https://omim.org/entry/608099)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL DOMINANT 2; LGMDD2
(https://omim.org/entry/608423)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 12;
LGMDR12 (https://omim.org/entry/611307)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL DOMINANT 3; LGMDD3
(https://omim.org/entry/609115)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
1; MDDGC1 (https://omim.org/entry/609308)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
4; MDDGC4 (https://omim.org/entry/611588)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
14; MDDGC14 (https://omim.org/entry/615352)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 18;
LGMDR18 (https://omim.org/entry/615356)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
3; MDDGC3 (https://omim.org/entry/613157)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
2; MDDGC2 (https://omim.org/entry/613158)
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MUSCULAR DYSTROPHY, LIMB-GIRDLE, TYPE 1H; LGMD1H (https://omim.org/e
ntry/613530)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 17,
LGMDR17 (https://omim.org/entry/613723)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
12; MDDGC12 (https://omim.org/entry/616094)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL DOMINANT 4; LGMDD4
(https://lomim.org/entry/618129)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
8; MDDGCS8 (https://omim.org/entry/618135)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
7, MDDGCY7 (https://omim.org/entry/616052)

MUSCULAR DYSTROPHY, LIMB-GIRDLE, AUTOSOMAL RECESSIVE 21,
LGMDR21 (https://omim.org/entry/617232)

MUSCULAR DYSTROPHY-DYSTROGLYCANOPATHY (LIMB-GIRDLE), TYPE C,
9; MDDGCS9 (https://omim.org/entry/613818)

Scientific Articles on PubMed

PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28Muscular+Dystrophies,+Limb
-Girdle%5BMAJR%5D%29+AND+%28limb-girdle+muscular+dystrophy%5BTIAB%5
D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+da
ys%22%5Bdp%5D)
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