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Abstract. Аutosomal recessive limb-girdle muscular dystrophy type 2A: two cases in Ukraine with different age 
of onset. Antipkin Yu.H., Kyrylova L.H., Miroshnykov O.O., Yuzva O.O., Orzheshkovskyi V.V., Nechay A.F. 
The paper reports on two cases of young women from Ukraine with autosomal recessive limb-girdle muscular 
dystrophy type 2A with different age of symptoms onset and an absence of any family history presented with gradual 
onset of proximal muscle weakness in four limbs and thinning of shoulders, arms and thighs. Both patients had elevated 
creatine phosphokinase level and c.550delA mutations in CAPN3 gene. Sequence analysis and deletion/duplication 
testing of the 159 genes from skeletal muscles disease testing panel of 5-year-old girl identified deletion of exon 8 
(heterozygous) and c.550delA (p.Thr184Argfs*36) mutation (heterozygous), were in CAPN3 gene. Magnetic Resonance 
Imaging of soft tissue of the proximal lower extremities was performed which showed signs of symmetrical atrophic 
changes in the major adductor muscle, the long and short adductor muscles, the semitendinosus muscle of the thigh, as 
a manifestations of autosomal recessive limb-girdle muscular dystrophy type 2A. Homozygous, pathogenic variant of 
the defect in the CAPN3 gene c.550del (p.Thr184Argfs * 36) was identified in a 25-year-old woman. Type 2A is the 
most common form of limb-girdle muscular dystrophy, accounting for about 30% of cases. The autosomal recessive 
limb-girdle muscular dystrophy type 2A is on caused by mutations in the CAPN3 gene, and it is characterized by 
selective atrophy and weakness of proximal limb and girdle muscles. The age of onset of muscle weakness is extremely 
variable; the most common being between 8 and 15 years, although it can range between 2 and 50 years. The diagnosis 
can be suspected by findings on a muscle biopsy or when a doctor experienced in muscular dystrophy examines you. A 
serum creatine kinase blood test may also show raised levels which indicate a problem in the muscles. The diagnosis 
has to be confirmed by means of identifying a mutation in the CAPN3 gene which is done on a deoxyribonucleic acid 
sample from a blood test. To date there are no specific treatments for limb-girdle muscular dystrophy, however careful 
management of the symptoms of the condition can improve a person’s quality of life. Joint contractures (tightening) can 
occur in limb-girdle muscular dystrophy and therefore regular physiotherapy is recommended.  
 
Реферат. Автосомно-рецесивна кінцівково-поперекова м'язова дистрофія типу 2А: два випадки в 
Україні з різним віком виникнення. Антипкін Ю.Г., Кирилова Л.Г., Мірошников О.О., Юзва О.О., 
Оржешковський В.В., Нечай А.Ф. У статті представлено два клінічні випадки двох пацієнток  з України з 
автосомно-рецесивною кінцівково-поперековою м'язовою дистрофією типу 2А з різним віком виникнення 
симптомів та відсутністю сімейного анамнезу, яка проявлялася поступовим виникненням проксимальної 
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м'язової слабкості в усіх чотирьох кінцівках та стоншенням плечей, верхніх кінцівок і стегон. Обидві пацієнки 
мали підвищений рівень креатинфосфокінази та мутації c5050delA в гені CAPN3. Аналіз послідовності та 
тестування на делеції/дуплікації 159 генів із тестування на захворювання скелетних м’язів у 5-річної дівчинки 
виявив делецію екзону 8 (у гетерозиготній формі) та мутацію c5050delA (p.Thr184Argfs*36) (у гетерозиготній 
формі) гена CAPN3. Було проведено магнітно-резонансну томографію м’яких тканин проксимальних відділів 
нижніх кінцівок, яка показала ознаки симетричних атрофічних змін великого привідного м’яза, довгого й 
короткого привідних м'язів, півсухожильного м’яза стегна як прояви кінцівково-поперекової м'язової 
дистрофієї типу 2А. Гомозиготний, патогенний варіант мутації гена CAPN3 c.550del (p.Thr184Argfs*36) 
також був виявлений у 25-річної жінки. Тип 2А – найпоширеніша форма кінцівково-поперекової м’язової 
дистрофії, що становить близько 30% усіх випадків. LGMD2A викликається мутаціями гена CAPN3 і харак-
теризується селективною атрофією та слабкістю м'язів проксимальних відділів кінцівок та м’язів верхнього й 
нижнього поясу. Вік виникнення м’язової слабкості надзвичайно мінливий: найчастіше – від 8 до 15 років, хоча 
він може коливатися в межах від двох до 50 років. Запідозрити діагноз можна за результатами клінічного 
огляду або біопсії м’язів. Аналіз крові на рівень креатинкінази в сироватці крові може також показати під-
вищений рівень, який свідчить про проблеми з м’язами. Діагноз повинен бути підтверджений шляхом виявлення 
мутації гена CAPN3, який проводиться в зразку дезоксирибонуклеїнової кислоти з аналізу крові. На сьогоднішній 
день не існує спеціальних методів лікування кінцівково-поперекової м’язової дистрофії, проте ретельне лікування 
симптомів захворювання може поліпшити якість життя людини. При кінцівково-поперековій м’язовій дистрофії 
можуть виникати контрактури суглобів, тому рекомендується регулярна фізіотерапія.  

 
The limb-girdle muscular dystrophies (LGMDs) 

are a mixed, group of genetically determined prog-
ressive disorders characterized by increasing 
weakness and atrophy of the pelvic and shoulder 
girdle muscles with a strongly inconstant course of 
the disease [2]. Other name  of this disease – Erb's 
muscular dystrophy. Presently twenty-four auto-
somal recessive forms (LGMD2) and eight autoso-
mal dominant (LGMD1) forms have been described 
[7]. The most hurtable muscles are proximal muscles 
of limbs, mostly the muscles of the shoulders, upper 
limbs, and pelvic area [12]. 

The symptoms generally appear during the first 
20 years of life, with а progressive course that leads 
to the loss of the ability to walk between 10 to 20 
years after debut [3]. 

Muscle weakness and atrophy may lead to chan-
ges in the patient’s posture and in the shape  of the 
patient’s shoulders, back, and arm. Affected shoul-
der muscles may cause a symptom that is known as 
wing-like scapulae [4].  

Children with LGMD could also have deforma-
tions of the spine like scoliosis and lordosis Some 
patients may have joint contractures that can create 
difficulties in the movement in their hips, knees, 
ankles, and elbows. Some people with limb-girdle 
muscular dystrophy can have hypertrophy of the 
shin muscles [4, 12]. 

At the onset of LGMD1, patients could have 
changes  and disturbances of gait, such as waddling 
or walking on tiptoes, and could have difficulty with 
jumping and running. Gowers' sign also is a typical 
symptom in children [4, 9].  

Some patients have muscle pain, mostly in their 
hips and calfs. Joint contractures (tightening) could 
appear and mostly injured the ankles. Facial and 
neck muscles are rare involved and therefore swal-
lowing problems are unlikely [4, 9, 12]. 

The diagnostic criteria of limb-girdle muscular 
dystrophy include increased serum creatine pho-
sphokinase (CPK) level, electromyography signs of 
myopathy, muscle biopsy with features of myopathic 
or dystrophic changes and absence or reduction of a 
protein, involved in a specific form of LGMDs, on 
western blotting [4, 8, 12]. 

Cardiomyopathy is very frequent and typical 
symptom of  LGMD1 and other forms of limb-girdle 
muscular dystrophy. Some patients experience mild 
to severe breathing problems due to the problems 
with respiratory muscles. Patients with LGMD2A 
have increased risk of developing respiratory muscle 
weakness and experience breathing difficulties with 
the progression of respiratory insufficiency, but this is 
usually a very rare and late complication [4, 9, 12]. 

Cognitive functions are typically not impared in 
individuals with in limb-girdle muscular dystrophy; 
but, developmental delay and intellectual disability ha-
ve been reported in rare forms of this disorder [4, 12]. 

Life expectancy generally remains within a normal 
range because the myocardium and respiratory muscles 
are intact. In later stages of the condition, breathing 
difficulties can occur but are usually less severe than in 
other muscular dystrophies. These symptoms can 
include sleep disorders, nightmares, tiredness or 
headaches after waking up in the morning, lack of 
appetite and falling asleep during the day [4, 9, 12]. 

Prevalence of  LGMD2A  estimates range from 1 
per 14,500 to 1 per 123,000 individuals [6]. 

Currently there are no specific treatments for 
LGMD2A, yet careful management of the symptoms 
of the disease may increase patients’ quality of life. 
Keeping mobile is important for all people affected by 
muscular dystrophy. There are no guidelines about the 
type or intensity of activities however it is recom-
mended that any exercise undertaken is done within 
patients’ abilities and comfort. Extreme tiredness, 
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muscle pain and cramps during or after activities could 
mean that patient have pushed himself too hard and 
therefore those activities should be avoided. Swim-
ming is a good activity because it promotes movement 
of all muscles without increased strain [4, 9, 12]. 

In this article we present two cases of patients 
from Ukraine with confirmed limb-girdle muscular 
dystrophy type 2A. The research was conducted in 
accordance with the principles of bioethics set out in 
the WMA Declaration of Helsinki – “Ethical prin-
ciples for medical research involving human su-

bjects” and “Universal Declaration on Bioethics and 
Human Rights” (UNESCO). 

Case 1 
A 5-year-old girl from Ukraine presented with 

gradually progressive muscular weakness in the lower 
limbs, difficulty in walking up stairs, getting up from 
the floor and a waddling gait. These symptoms had 
been observed since the age of 4. She also had 
increasing difficulties with holding heavy objects and 
joining her hands above the head (Fig. 1-3).  

 

                       
Fig. 1. 5 years old girl with limb-girdle muscular dystrophy type 2A.  

Atrophy of both shoulders with wasting of both deltoids. Lordosis 

 

                                  

 Fig. 2. Lordosis. Pseudоhypertrophy of calves                                        Fig. 3 Wing-like scapulae 
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The girl was born from healthy parents, second 
pregnancy and birth. There were no complications 
during labor. The birth was normal. Her birth weight 
was 4600 g, Apgar scores – 8 and 9 points. She is 
the second eldest child of four siblings, has 3 healthy 
brothers. Motor patterns during infancy and early 
childhood developed normally. Was not in the 
follow-up by neurologist. At the age of 5 years 
increased transaminases level was revealed after 
respiratory infection. Autoimmune and viral hepa-
titis were excluded.  Than she was referred to the 
neurology department for further investigations. 

Neurological examination showed a severe, sym-
metrical, predominantly limb-girdle weakness (Me-
dical Research Council score of 0/5 in deltoid, 1/5 in 
biceps and triceps, 3/5 in wrist extension, 4+/5 in 
wrist flexion, 0/5 in psoas, 1/5 in hip adductors and 
abductors, 2/5 in quadriceps, posterior femoris and 
tibialis anterior, and 4/5 in plantar flexion muscles 
bilaterally) as well as muscular atrophy. Muscle tone 
and limb strength were decreased mainly in the 
proximal parts of the lower (predominantly) and 
upper extremities. Pseudоhypertrophy of calves, 
wing-like scapulae and Gover’s symptom were 
observed. Ocular, facial, bulbar and neck muscles 
were spared. All deep tendon reflexes were negative. 

There were no fasciculation, upper motor signs, or 
joint contractures. Sensation (pinprick, light touch, 
vibration and position sense) was also normal. No 
intellectual disability was detected. Serum creatine 
phosphokinase (CPK) was slightly elevated (5500-
6000 UI/L). Forced vital capacity was 72% in a 
sitting position. ECG, echocardiography and chest 
X-ray were normal. Child's somatic status was 
without significant abnormalities. 

Parents and all siblings had CPK levels within 
the normal range and no symptoms of weakness or 
gait disorders.   

Sequence analysis and deletion/duplication tes-
ting of the 159 genes from skeletal muscle disease 
testing panel identified deletion of exon 8 (hetero-
zygous) and c.550delA (p.Thr184Argfs*36) muta-
tion (heterozygous) were in CAPN3 gene.  The 
CAPN3 gene is associated with autosomal recessive 
limb-girdle muscular dystrophy type 2A (LGMD2A) 
(MedGen UID: 358391).  

MRI of soft tissue of the proximal lower extremi-
ties was performed which showed signs of 
symmetrical atrophic changes in the major adductor 
muscle, the long and short adductor muscles, the 
semitendinosus muscle of the thigh, as a manifes-
tations of LGMD2A (Fig. 4). 

 

 

Fig. 4. MRI of the proximal lower extremities (5-years old girl with LGMD2A)  
showed symmetrical atrophic changes in the major adductor muscle,  

the long and short adductor muscles, the semitendinosus muscle of the thigh 
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Case 2 
Patient B., 25 year old woman from Ukraine, 

complained of gradually progressive weakness of 
the muscles of the hip, shoulder, pelvic and shoulder 
girdles, which caused walk difficulty and changes in 
the gait, as well as difficulty when climbing stairs, 
getting up from the floor, abduction in the upper 
limbs, flexion and extension in the elbow joints (Fig. 
5). The first signs of the disease were observed at the 
age of 15 years as the weakness of pelvic girdle 
muscles, the progression of which, by the age of 18, 
caused difficulties in walking; since the age of 23, 
the patient noticed the appearance of weakness in 
the muscles of the shoulder girdle and upper limbs. 
The only child in the family, she was born from the 
first uncomplicated pregnancy, early development 
was normal, motor development in childhood was 
normal. At the age of 23, she visited a doctor for the 
above-mentioned complaints and, due to the pre-
sence of clinical signs of a neuromuscular disease, 
electromyography and a laboratory test for CPK 
were performed. A myopathic pattern on electro-
myography and high levels of CPK were discovered. 
In the neurological status, a pattern of moderate, 
symmetrical, prevailing weakness of the muscles of 
the shoulder, hip, shoulder and pelvic girdle was 
observed (Medical Research Council score – 2/5 in 
major pectoral muscle, 2/5 – subscapular, 2/5 – in 
suprascapular, 2/5 – in infrascapular, 3/5 – in 

deltoid, 3/5 – in biceps and triceps, 4+/5 – in wrist 
extension, 4+/5 – in wrist flexion, 1/5 – in psoas, 2/5 – 
in hip adductors and abductors, 2/5 – in quadriceps, 2/5 
– in shin flexion, 4/5 – in posterior femoris and tibialis 
anterior, and 4+/5 – in plantar flexion muscles bila-
terally as well as muscular atrophy.  

Decreased muscle tone and limb strength were 
mainly seen in the proximal parts of the lower 
(predominantly) and upper extremities. Wing-like 
scapulae winging and Gover’s symptom were pre-
sent. Ocular, facial, bulbar and neck muscles were 
not involved. All deep tendon reflexes were absent. 
There was no fasciculation or upper motor signs, 
calf pseudo-hypertrophy or joint contractures. Sen-
sation (pinprick, light touch, vibration and position 
sense) was also normal. There was no intellectual 
disability. Blood serum CPK was elevated (1500-
2100 UI/L). Somatic status, forced vital capacity, 
ECG, echocardiography and chest X-ray did not 
show anysignificant abnormalities. 

Parents of the young woman both exhibited  
normal CPK levels and had no symptoms of weak-
ness or gait disorders. A sequence analysis and a 
testing of deletion/duplication of the 123 genes of 
Comprehensive Neuromuscular Disorders Panel was 
researched. As a result, a homozygous, pathogenic 
variant of the defect in the CAPN3 gene c.550del 
(p.Thr184Argfs * 36) was identified. 

 

 

Fig. 5. 25-year-old woman with limb-girdle muscular dystrophy type 2A 
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Discussion 
The various forms of limb-girdle muscular dys-

trophy are caused by mutations in many different 
genes. Calpainopathy or limb-girdle muscular dys-
trophy type 2A (LGMD2A), is one of the most 
common forms  caused by mutations in the CAPN3 
gene (locus15q15.1) (OMIM *114240), encoding 
calpain-3, a calcium dependent protease [1]. Cases 
of LGMD2A were reported in different geographic 
regions [1, 10, 11]. However, its prevalence in 
Ukraine and other Eastern Europe countries is 
currently unknown and patients with this form of 
muscular dystrophy have never been described in 
Ukraine previously. 

Clinical features of LGMD2A are similar to other 
types of LGMD and include a slowly progressive, 
symmetrical, limb-girdle weakness and selective 
muscle atrophy of proximal limbs and pelvic 
muscles, wing-like scapulae winging, scoliosis and 
joint contractures [4, 14, 12]. 

LGMD2A patients can be subdivided in three 
different clinical phenotypes depending on age of 
onset: 1) “early onset of LGMD” with onset of muscle 
weakness occurring in the pelvic girdle before the age 
of 12; 2) “LGMD” with onset of weakness in the pel-
vic-femoral girdle (the classical Leyden-Mobius type) 
or in the shoulder girdle (Erb phenotype with wing-like 
scapulae) between the age of 13 and 29 years; 3) ”late 
onset of LGMD” with onset of weakness in the pelvic 
girdle at the age of 30 years or more [14]. 

Respiratory failure in calpainopathy is known to 
occur in patients with an advanced stage of the 
disease, particularly after ambulation loss [13].  

We report two young women with LGMD2A due 
to mutation in CAPN3 gene with different ages of the 
onset of the symptoms. In Ukraine there is no statistics 
regarding the prevalence of muscle disorders. 

In the first case deletion of exon 8 and c.550delA 
(p.Thr184Argfs*36) mutation was found in CAPN3.  
Second patient has had homozygous, pathogenic va-
riant of the defect in the CAPN3 gene c.550del but 
despite homozygous mutation she had more later age 
of onset. In German patients with LGMD2A 
c.550delA mutation was found in 8.1% (n=1 homozy-
gous, n=7 heterozygous) so this mutation is  rather 
frequently observed in people with LGMD2 [5, 10]. 

CONCLUSION 
Two case reports present young women from 

Ukraine with autosomal recessive LGMD2 both 
with negative family anamnesis, increased creatinine 
phosphokinase level and c.550delA mutations. 
Onset, progression and distribution of the weakness 
and muscle wasting vary considerably among indi-
viduals and genetic subtypes. In conclusion, this is 
the first reported Ukrainian LGMD2A patients with 
a novel c.550delA mutations. Molecular diagnosis 
should be considered when characteristic muscle 
pathology and imaging are observed. We hope that 
our report can further enhance the identification of 
more LGMD2A patients and help to elucidate 
genotypic and clinical characteristics of these 
patients in Ukraine.  
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