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Summary

Facioscapulohumeral muscular dystrophy (FSHD) also known as Landouzy-Dejerine disease,
is an autosomal-dominant disorder of the skeletal muscles with the name according to the
various muscle groups it affects: the face, shoulders and upper arms. It is the third most
common genetic degenerative disorder of the skeletal muscles without specific patterns in all
the affected individuals. At present there is no cure for the disease but numerous management
strategies are available to improve the quality of life and prevent further degeneration of
various muscle groups. This review aims to provide an insight on the management strategies
for FSHD patients including both lifestyle and medical intervention.
Keywords: Facioscapulohumeral muscular dystrophy, Landouzy-Dejerine disease, clinical
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1. Introduction
Facioscapulohumeral muscular dystrophy (FSHD) also
known as Landouzy-Dejerine disease, is the third most
common genetic abnormality of the skeletal muscles
characterized by progressive muscular dystrophy
commonly appearing in individuals before the age
of 20 (1,2). Individuals with mild symptoms may
manifest FSHD in their later stages of life, but in rare
cases, FSHD may also manifest early during infancy
or childhood. It is an autosomal dominant genetic
disorder which obtains its name from the muscle groups
it affects: skeletal muscles of the face (facio), muscle
groups surrounding the shoulder blades (scapulo),
and the upper arms (humeral). There has not been an
agreement on the prevalence on FSHD, but several
authors reported a prevalence of 4 to 10 in 100,000
people (3-5).
FSHD commonly presents early in childhood with
95 percent of the affected individuals manifesting
the disease by the age of 20 (6). Muscle weakness is
commonly non-specific but asymmetrical in occurrence.
§

These authors contributed equally to this work.
*Address correspondence to:
Dr. Chi Zhang and Dr. Jian Zhang, Department of Orthopedic
Surgery, Zhongshan Hospital affiliated with Fudan University,
180 Fenglin Road, Shanghai 200032, China.
E-mail: zhangchi.yaozhenjun@aliyun.com (CZ), zhang.jian@
zs-hospital.sh.cn (JZ)

Individuals with FSHD manifesting with diaphragmatic
weakness are at risk of respiratory insufficiency and 20
percent of individuals with FSHD become physically
dependent requiring the use of wheelchairs or mobility
scooters (7). Most of the cases of FSHD are associated
with disorders of D4Z4 repeat in the 4q35 subtelomeric
region of chromosome 4. A 2010 report on a unifying
theory for the pathogenesis of FSHD explains a second
mechanism resulting in toxic gain of function of the
DUX4 gene. This recent finding proposed the first
pathophysiologic definition of the disease and the
possible therapeutic approaches for management of
FSHD (8).
Numerous management strategies are available to
improve the quality of life of FSHD patients. A prompt
diagnosis and lifestyle adjustments are detrimental
in preventing unwanted mortality. This review aims
to provide an insight into the numerous management
strategies in FSHD patients according to each
symptomatic presentation.
2. Clinical manifestations of FSHD
Different variations of FSHD exist resulting in the
absence of an exact set of symptoms (1,9). FSHD
commonly presents as progressive muscle weakness
which involves various muscle groups of the face
(difficulty whistling, drooping eyelid, decreased facial
expressions, speech impairment), shoulder girdle
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(difficulty raising arms laterally, sloping shoulder), and
upper arms (asymmetrical weakness of the biceps and
triceps brachii) (1,10,11) . Muscle weakness prominent
on one side of the body and scapular winging are the
two main characteristics for FSHD. Scapular winging
results from weakness of the lower trapezius muscle
causing an upward movement of the scapula during
flexion of the arm (posterior protrusion), which
becomes obvious when the affected individual tries
to raise their arms laterally (10). The shoulders tend
to have a forward slant with straight clavicles and
prominent atrophy of the pectoral muscles.
Typical symptoms of FSHD also involve muscle
groups of the face, abdomen and diaphragm. Early
presentation of FSHD is often characterized by a
pronounced weakness of the facial muscles, which are
then followed by symptoms of the shoulders (scapular
winging) (12). Early signs also include difficulty
whistling due to being unable to purse their lips or
sleeping with their eyes partially open due to being
unable to completely close their eyelids (13,14). In
most cases, extraocular muscles, the eyelid and bulbar
muscles are spared.
Individuals with FSHD often have unaffected
deltoid muscles in the early stages. The biceps and
triceps muscles are asymmetrically involved resulting in
a prominent atrophy of the upper arms without affecting
the forearm muscles. This leads to the appearance of a
large forearm in comparison to the upper arm (Popeye
arms) (11). Abdominal muscle weakness may lead to
abdominal protuberance and in some cases, lumbar
lordosis (15). Weakness of the lower abdominal muscles
results in an upward displacement of the umbilicus
upon flexion of the neck during supination (Beevor's
sign) (5,16).
Muscular weakness of the hip and pelvis results
in difficulty climbing stairs or prolonged walking.
This condition is further worsened by an aggravated
curvature in individuals presenting with lumbar lordosis
(12). FSHD individuals affected with progressive
movement impairment then become physically
dependent on mobility aids.
In rare cases, weakness of the diaphragm leads
to respiratory insufficiency, increasing the overall
mortality of this disease (2). Retinal telangiectasia
and macular edema mimicking Coat's disease may
also arise due to failure of vascularization of the
vascular peripheries (17). Telangiectatic changes
and microaneurysms can be detected by fluorescein
angiography in up to 60 percent of the affected
individuals (18,19). Bilateral high-tone sensorineural
hearing loss can be detected in up to 60 percent of
affected individuals. Subclinical sensorineural hearing
loss occurs in a higher proportion of individuals (20).
In a study by Zatz et al. (19), FSHD penetrance
was found to differ according to age and gender.
Penetrance by the age of 30 was estimated to be at 83

percent for both genders, but significantly higher in
males (95%) compared to females (69%). They also
reported that de novo mutations were more common
in females compared to the male participants. No
particular evidence of X-chromosome related recessive
inheritance is seen, which may be related to excess of
symptomatic female individuals in their familial studies
including asymptomatic mothers.
3. Subtypes of FSHD
3.1. FSHD Type 1
At least 95 percent of the affected individuals are
associated with the pathogenic contraction of D4Z4
repeat (3.2kb unit, normally at 11-100 repeats) at the
subtelomeric region 4q35 on chromosome 4. D4Z4
comprises both heterochromatin and euchromatin
structures as well as the putative DUX4 gene. A
decreased D4Z4 repeat below a certain threshold results
in a corresponding relaxation of the chromatin, causing
an inappropriate expression of DUX4 in muscle cells
which leads to disease progression. In a study in 2014,
FSHD was proposed as an "inefficient repeat-mediated
epigenetic repression of the D4Z4 macrosatellite repeat
array on chromosome 4, resulting in the variegated
expression of the DUX4 retrogene, encoding a doublehomeobox transcription factor in skeletal muscle" (15).
In a regular individual, the D4Z4 repeats are above
a certain threshold value and keep the expression of
DUX4 repressed. Individuals affected with FSHD
possess drastically lower amounts of D4Z4 in addition
to a haplotype polymorphism on chromosome 4,
causing expression of DUX4.
3.2. FSHD Type 2
The majority of FSHD occurrences are Type 1
cases, accounting for approximately 95 percent.
The remaining 5 percent of the cases are Type 2,
possessing a phenotype indistinguishable from FSHD
but without any evidence of pathological changes
of D4Z4 (8,21). Individuals with FSHD type 2
have an open chromatin structure at the D4Z4 loci
characterized by CpG methylation loss at D4Z4 repeats
in chromosome 4 and 10. Around 80 percent of the
cases of FSHD type 2 chromatin relaxation are caused
by mutation of SMCHD1 (Structural maintenance of
chromosome flexible hinge domain containing gene
1) on chromosome 18. SMCHD1 mutation results in
the shortening of DNA of the D4Z4 region, which is
permissive for the misexpression of the DUX4 gene by
repressing transcription through CpG DNA methylation
(22). FSHD type 2 phenotype occurs in individuals
who inherit both the SMCHD1 mutation as well as
a permissive DUX4 allele, presenting with a digenic
inheritance pattern (23). A structural representation of
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Figure 1. Schematic representation of a pathologic Chromosome 4 in FSHD Type 1 compared to a normal allele. The normal
allele normally has 11-100 repeats of D4Z4 (represented by ovals) which is contracted to less than 10 units in FSHD Type 1. In
FSHD Type II there is no evidence of pathological change of D4Z4 but there is hypomethylation loss in chromosome 4 and 10.

both FSHD type I and type II are represented in Figure 1.
4. Treatment modalities
Currently there are no specific therapeutic cures
for FSHD. But in 2010, the standard of care and
management of FSHD were discussed and a census was
agreed on at the 171st ENMC International Workshop
(24). The main treatment strategies are divided upon the
different aspects of the muscle systems it affects (25).
Individuals affected with FSHD are recommended
to seek consultation with a physical therapist. The
initial consultation may include the overall assessment
of the balance, gait, posture, and the probable need
of walking aids. According to each individual, a
suitable exercise regimen including both aerobic and
anaerobic exercises may be suggested to prevent
movement impairment. Affected individuals will
require a progressive follow-up to monitor the progress
of muscular dystrophy and movement impairments
during everyday activities. Stretching exercises and
low intensity anaerobic exercises are beneficial in the
management of symptoms and improve the overall
cardiovascular function and muscle strength without
having detrimental effects (26).
Affected individuals with severe mobility
impairments will require continuous input from a
physical therapist and may require mobility aids from
an orthotist. Patients presenting with a prominent
foot drop will benefit from the use of ankle-foot
orthoses. Simple prostheses however may further
provide a hindrance to patients who present with an
accompanying quadriceps atrophy leading to weakness
of the extensor mechanisms (27). A simple ankle-foot
orthoses will prevent the full extension of the affected

knee and further worsen the walking gait. A floorreaction ankle-foot orthoses or knee-ankle-foot orthoses
are advised for patients presenting with foot drop and
inadequate extensor mechanisms simultaneously.
Pain and fatigue are common findings in individuals
with FSHD and are often neglected. In a study by van
der Kooi et al. (28) they reported that pain occurs in
77 percent of their study population and is reported
to occur daily. The most common source of pain is
recorded to be localized around the joints where muscle
weakness is observed: shoulders, upper back, knees
and lumbosacral regions due to hyperlordosis. Pain
may also reflect changes in psychological conditions.
Chronic pain should be managed with appropriate
analgesics and antidepressants if necessary, to improve
the quality of life of FSHD individuals.
Respiratory insufficiency may occur in less than 1
percent of individuals with FSHD if muscular dystrophy
affects the respiratory muscles (7). Patients presenting
with severe symptoms of FSHD should be screened for
the possibility of breathing disorders to reduce the overall
mortality. Individuals requiring surgical correction are
advised to undergo a comprehensive pulmonary function
test (PFT) in case of anesthetic reactions. A routine
pulmonary workup is also recommended for individuals
with severe mobility deficiency, presenting with pelvic
weakness accompanied with underlying pulmonary
comorbidities, and individuals presenting with obvious
spinal deformities causing an obvious abnormality in
the thoracic cavity.
Cardiac abnormalities are present in approximately
5 percent of individuals with FSHD without other
risk factors for cardiac diseases (29,30). Individuals
commonly present with complaints of chest discomfort
accompanied with a cardiac arrythmia on an
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electrocardiogram (ECG) caused by right bundle branch
block, which may also be asymptomatic. At present, an
ECG is not a routine exam in individuals with FSHD
but may be recommended for those at risk.
In a multicenter study by Trevisan et al. (31),
individuals affected with FSHD underwent auditory
examination. Four patients with FSHD were tested
to have auditory problems but none had awareness of
any hearing loss. Innate FSHD occurring in infants
may lead to auditory and verbal delays in development
without being detected and be mistaken for cognitive
abnormalities. Cognitive and hearing testing should be
routinely examined in children diagnosed with FSHD to
prevent auditory and speech impairment due to hearing
loss.
Retinal changes in individuals with FSHD
commonly are not life-threatening conditions. Retinal
vasculopathy is commonly found in individuals affected
with FSHD, but the localized pathological changes
of the ocular vessels may be effectively treated with
laser therapy (24,32). Common findings also include
keratitis in individuals who are unable to completely
shut their eyelids during sleep. A consultation with an
Ophthalmologist is advised for all individuals with
FSHD.
Orthopedic intervention is advised for individuals
presenting with an obvious scapular winging in a
rapidly progressive FSHD. Surgical fixation of the
scapula to the thoracic wall (33-35) improves the
overall range of motion of the arm in the affected
side of the body, but may be temporary. In a series by
Giannini et al. (10), 13 FSHD patients presenting with
winged scapula underwent bilateral surgical fixation.
All 13 patients experienced an obvious increase in
active range of motion and a fix for their winged
scapula. The scapulothoracic fixation provides a support
for deltoid contraction which allows the affected arm to
abduct and flex. This however does not provide a full
range of motion because the treated joint will not be
able to contribute to the arc of motion (10).
Hyperlordosis is a common presentation of FSHD,
which subsequently causes pelvic extensor and
paraspinal muscle insufficiency (36,37). The spinal
deformity is a direct cause of incorrect posture and
movement disorders, and patients do not benefit from
simple bracing. There is no consensus on surgical
intervention for hyperlordosis in FSHD patients due to
the controversial results. But in a case resport by Tan et
al. (38), they reported a successful partial correction of
hyperlordosis with an improvement in sitting posture
after surgical correction. Surgical intervention in FSHD
patients presenting with hyperlordosis requires further
investigation to achieve a definite indication.
Two conflicting studies by Ciafaloni et al. (39)
and Rudnik-Schoneborn (40) report on the risk factors
for caesarian surgeries and preterm births, and FSHD.
In cases of pregnant women affected with FSHD, 25

percent of the individuals report a progressive decrease
in motor function which corresponds to the occurrence
in other neuromuscular disorders. A comprehensive
consult by an obstetrician is advised for pregnant
women with FSHD to prevent pregnancy and delivery
complications. Pregnant women with FSHD are also
advised to closely monitor cardiopulmonary functions
to prevent unwanted morbidities.
5. Conclusion
FSHD is one of the most common skeletal diseases,
which is easily misdiagnosed during its early stages
causing undesired effects in the overall quality of life.
Numerous management strategies are available and
crucial to prevent undesired progression of the disease.
Early diagnosis and a prompt intervention are necessary
in improving the life expectancy of FSHD patients.
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