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Abstract: Limb-girdle muscular dystrophy was first introduced in the 1950s as a distinct family of unusual genetic diseases. The
prevalence of the disease is about 4-7/1000, with a spectrum of onset at different ages. LGMD has a cluster of symptoms varying in
severity and presentation in patients. Limb-girdle muscular dystrophy's inheritance is unique as it can be autosomal dominant or
recessive. We report a young boy with autosomal recessive limb-girdle muscular dystrophy (LGMD), presented with distal muscle
weakness in all four limbs for three years and thinning of legs, arms, and thighs. Our gene of focus is TTN, which is associated with
muscle elasticity and myogenesis. Our subtype reported is currently associated with a new homozygous TTN variant; thus, we are
writing a novel variant mutation causing limb-girdle muscular dystrophy type 10.
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Introduction

Limb-girdle muscular dystrophy (LGMD) was introduced in the early 1950s as a term for a heterogeneous group of rare
progressive genetic disorders comprising more than 25 genetic diseases and 30 plus different subtypes.' > LGMDs have
a broad spectrum of clinical manifestations, from gradually progressive muscle deterioration to severe subtypes in
infants, diminishing their ability to ambulate without assistance.* The prevalence of LMGDs is about 4-7/1000, with
childhood, teenage, or adult-onset.” The various subtypes of LMGD are either autosomal dominant or recessive
inheritance patterns, out of which the most significant subtype in our reported case is LGMD type 10 (LMGD2J)."*¢
LGMD type 10 is due to a titin gene (TTN) defect, which encodes large multifunctional polypeptides required to
maintain muscle elasticity and myogenesis.”* A mutation in the TTN gene is responsible for many conditions, such as
congenital centronuclear myopathy, early-onset myopathy with fatal cardiomyopathy, and typically adult-onset muscular
dystrophy.® Herein, we report the case of a 6-year-old male presenting with LGMD who was found to have a new
missense homozygous mutation in the TTN gene.

Case Report

A 6-year-old male presented with foot drop in both lower limbs since 18 months of life, at the same time he began to
walk. He had a static course with no significant deterioration in gait or improvement. He had difficulty climbing stairs,
running, and getting up from a squatting position without assistance, and he ran with a waddling gait. He has a thin body
habitus, including his trunk’s upper and lower limbs. There was atrophy of the calves noted bilaterally as well (Figure 1)
and winging of the scapula (Figure 2), There is no history of distal muscle weakness, twitching of the muscles, abnormal
movements, periodic paralysis or muscle spasms, facial or cranial nerve involvement, and no bladder or bowel
disturbances. He is the first child born of a consanguineous marriage, with a younger healthy female sibling of 3
years. Antenatal and perinatal history was insignificant for complications during pregnancy or delivery. His parents, in
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Figure | Winging of the scapula.

Figure 2 Thinning of the lower limb.
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their fourth decade of life, reveal no symptoms and are completely normal on examination. Neurological examination
revealed symmetrical, predominant limb-girdle weakness [score of 4/5 at knee flexion, 4/5 at knee extension, 2/5 at
plantar dorsiflexion, 5/5 plantar flexion, 5/5 at hip flexion, 4/5 at hip extension, 5/5 hip adduction, 5/5 hip abduction, 5/5
upper limb hand flexion and extension, 5/5 extension at both elbows and 4/5 shoulder abduction and adduction], Ocular,
facial, bulbar, and neck muscles were spared. All deep tendon reflexes were diminished; there were no fasciculations,
upper motor signs, calf pseudo-hypertrophy, or joint contractures. Sensation (light touch, pinprick, position sense) was
also normal. No intellectual disability was noted. The patient could tell a story, eat with a spoon, color match, play with
peers, and understand 3 step commands. Respiratory, Cardiovascular, and Abdominal system was unremarkable.
Investigations showed normal creatinine phosphokinase (CK) 160 IU/l. (Reference: 24—190 1U/l.), Whole exome
sequencing was performed in a commercial lab after genetic consultation, and the results showed; a homozygous
missense variant of unknown significance in the TTN gene, (NM_001267550.2): ¢.48430G>C (p. Asp16144His), Chr2
(GRCh37): g.179480398C>G, 179,479,798-179,480,998, related to the group of neuromuscular diseases and myopa-
thies. This variant with 0% allele frequency in the general population (geno MAD: no frequency) and a deleterious effect
of more than 20 CAD scores is highly supported by biochemical evidence of very mild elevation in creatine kinase level.
The variant in our patient has not been reported before in any case with a similar phenotype. Titinopathies are
a genetically and clinically heterogeneous group of disorders with different modes of inheritance. It can follow autosomal
dominant and autosomal recessive mode. The titin protein is crucial in muscle assembly, force transmission at the Z line,
and maintaining resting tension in the I band region.’ Sanger sequencing and family segregation analysis were conducted,
revealing that both parents were heterozygous for the same missense variant (Figure 3). At that time, both parents were
asymptomatic. Unfortunately, no other siblings could be screened for further segregation analysis in this family. extensive
neuromuscular evaluation suggests apparent and combatable phenotype with limb-girdle muscular dystrophy in the form

Figure 3 Atrophy of the calves’ muscles.

International Medical Case Reports Journal 2025:18 htps: 685



Alghamdi et al

of distal muscle weakness, muscle atrophy, and myopathic changes on EMG. We consider our variant as a novel variant
for limb girdle muscular dystrophy AR type 10 (Omim #608807).'°

We started physical therapy in conjunction with the use of an ankle-foot orthosis (AFO). Which significantly
improved his gait and helped prevent high foot rise (steppage gait). However, once the physical therapy sessions
concluded, the foot drop and frequency of falls increased again. During long-term follow-up, we noted some limitations
in ankle dorsiflexion, with a range of motion reduced by about 10 degrees. Nonetheless, his overall upper and lower limb
strength remained stable compared to findings from the initial visit, and he is able to walk independently two years after
his initial presentation.

Discussion
LGMDs are divided into autosomal dominant (LGMD1) and autosomal recessive (LGMD?2). Every time a new locus is
discovered, it is added chronologically as a letter under the two distinct types. There are 26 subtypes of LGMD type two and
eight subtypes of LGMD type 1 as of 2018."" The clinical presentation of LGMD is progressive, with the usual initial
presentation being atrophy and weakness of the shoulder, thigh, and hip. Due to this, patients complain of frequent falls, toe
walking, and the development of a waddling gait, which can then later lead to hyperlordosis.'* As the disease progresses,
mobility becomes increasingly difficult, such as rising from the floor and climbing stairs. However, facial muscles seem to
be spared.'*'* The calves may be found hypertrophied as a result of compensation.*' Eventually, most patients are
indicated for wheelchair use in the later years and may experience distal muscle weakness, such as the arms.® The patients
are at further risk of joint contractures, cardiac issues, and respiratory insufficiency.'* Making a diagnosis based on
particular clinical criteria in individuals with a distinct LGMD presentation may be possible. On the other hand, it is
crucial to note that for practically any of the several types of LGMD, there will be individuals with atypical symptoms, and
a definitive diagnosis cannot be anticipated or ruled out for these patients. Regarding age of onset and degree of
advancement, there are significant variances across the various forms of LGMD and within the same form. One should
also be careful about rushing to a diagnosis because several LGMDs have only recently been characterized, and the
phenotypic range for many still needs to be well defined. When assessing a patient with an unknown type of LGMD, it is
critical to retain an open mind."* There is very little research or cases reported regarding LGMD10. However, from what
was found in the literature, we know the usual presentation begins with proximal muscular weakening in the first decade of
life, followed by all the cases being wheelchair reliant before the age of 25. The blood CK activity of all LGMD10 patients
was elevated, as was the dystrophic pattern of their muscle biopsies."* Our patient did not see significant disease
progression, as the course was pretty static from the onset at 18 months. However, the usual symptoms of difficulty in
climbing stairs, running, getting up from squatting position without assistance, and a waddling gait were seen. The blood
CK levels were not particularly elevated either (160 IU/I). Thus, molecular genetic testing is indicated, and Whole exome
sequences are requested (WES). Our genetic testing methodology was that nuclear DNA was isolated then exonic regions
were enriched using the Agilent SureSelect V6 kit (Agilent Technologies, USA). Then the sequencing was performed on
Illumina NovaSeq to an average coverage depthing of 100-130X. The alignment of sequencing raw data to the hg 19
genome assembly, variant calling, and annotation were performed by bioinformatics tool. Assessment and classification of
filtered variant were carried out using ACMG guidelines. The titin protein is a ligand-binding site for several other muscle
proteins, such as myosin, telethonin, calpain-3, -actinin, and myomesin. Western blot investigation cannot reveal a decrease
in titin expression, although all LGMD10 patients have an almost complete loss of calpain-3. Such finding can be explained
by the calpain binding location mutation in the titin gene.'* Titin interacts with about 25 additional proteins. This
connectivity serves several functions, including the optimization of myocyte contractility, the formation and maintenance
of a stable sarcomeric structure, and viscoelasticity, the quality regulation of myofilamentary proteins, and transcriptional
repression or activation in the context of mechanosensing.'® Titin, a large sarcomeric protein, spans a half-sarcomere from
the sarcomeric Z-disc to the M-band and creates a continuous filament system in striated muscle myofibrils. Most
alternative splicing events occur in the I-band area of titin, although they may also influence the Z-disc and M-band
regions. The Z-disc area has longer isoforms in cardiac muscle, whereas,

I-band titin has longer isoforms in skeletal muscles. The participation of distinct titin isoforms in anatomically

confined myopathies may be linked. The M-band of titin is a hotspot mutation area near its extreme C-terminus.'®
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Muscular dystrophies induced by pathogenic TTN variants are diverse and counts as a broad group. LGMD10 and tibial
muscular dystrophy are two of them. Furthermore, the TTN gene, is one of the primary culprits involved in dilated
cardiomyopathies, accounting for 17% of all the cases. Given that the physiopathology of these illnesses is unclear, it
becomes critical to record such disorders to enhance diagnosis and gain a better genotype-phenotype correlation for
variations.'” In the human gene mutation database (HGMD), 346 TTN disease-causing mutations have been associated
with at least ten different conditions, including isolated cardiomyopathies, purely skeletal muscle phenotypes, and
infantile diseases affecting both types of striated muscles.” Despite being one of the least-contributing genes, many
unique pathogenic variants (more significant allelic heterogeneity). suggesting that if whole genome sequencing is used
instead of panel testing, an even higher number of distinct pathogenic variants, such as deep intronic/deletion/duplica-
tions, might be found in the TTN gene with confirmed diagnosis of LGMD10. As a result, LGMD may continue to be
clinically underdiagnosed entity overall.'®

WES showed a mutation in 77N (NM_001267550.2):¢.48430G>C (p.Asp16144His), Chr2(GRCh37):g.179480398C>G.
Based on in silico prediction tool of polyphen 2 algorithm and mutation assessor, this variant predicted to be pathogenic. This
variant not present in general population and not present in geno MAD and this indicate very low (0%) allele frequency in
general population.

Conservation Scores of this variant is positive based on phyloP which also suggest deleterious effect. Based on
ACMGQ criteria this variant classified as variant of uncertain significant.

Titin contains 6 M band-encoding exons at the C terminus, exons 358 to 363, referred to as Mex1 to Mex6. These
exons are constitutively expressed in both skeletal and cardiac muscleIn.'® Another study, a homozygous missense
mutation (c.98807G > A, p.Arg32936His), in exon 353 of the gene was discovered, which has been linked to symptoms
of LGMD.” One common variation has been identified as causing the LGMD (the recessive 11-bp insertion/deletion seen
in LGMD10). Such variants are frequently regarded as accidental and/or variants of unknown clinical significance
(VUS)." Previous reported cases of homozygous TTN by Dabby et al reported a 29-year-old man of Romanian and
Hungarian descent who presented with slowly progressive lower limbs proximal muscle weakness resulting in difficulty
in climbing stairs and getting up from a seated position. He also had mild weakness of the shoulder girdle muscles.?
Another report from Zheng et al reported 3 adult sibs from a consanguineous Han Chinese family with LGMD10. The
patients presented between 13 and 16 years of age with difficulty running and climbing, frequent falls, and Gowers sign.
They developed proximal muscle weakness and atrophy affecting the lower and upper limbs. The disorder was
progressive, and they developed elbow and ankle joint contractures. It is difficult to compare our patient with these
reported cases due to lack of long term follow up and early onset disease.'®

Conclusion

LGMD:s are a distinct family of muscular dystrophies that require more clinical care by the practitioners in the medical
field. The disease can be a challenging entity to diagnose, given that can mimic multiple hereditary muscular dystrophies,
requiring the necessary clinical suspicion to reach an appropriate diagnosis. As illustrated, a detailed physical examina-
tion is definitive for reaching an accurate diagnosis. It can prevent extensive investigations that burden families with high
economic cost, thus allowing for an appropriate treatment plan. Our experience in regards to the TTN genetic variants-
related disorders do further recommend to be enhanced by more studies; for that, our case, both clinically and genetically,
aims to have documentation for a presentation of one of the LGMD subtypes, particularly the LGMD10. Our novel
variant can aid physicians in detecting such a rare entity to reach a legitimate clinical diagnosis with proper genetic
counseling for the disease control.

Ethics Approval
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