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Introduction

The term congenital muscular dystrophy (CMD) refers 
to a heterogeneous group of inherited disorders in which 
muscle weakness is first apparent at birth or in infancy.1 
With the discovery of causative mutations in multiple genes 
in the last 2 decades, the concept of CMD has evolved from 
a narrowly defined clinical picture to a more inclusive group 
of subtypes defined by genes in which causative mutations 
occur. The clinical manifestations may overlap within CMD 
subtypes. Nonetheless, the general term CMD remains 
useful for pediatricians by providing a useful framework for 

the diagnostic approach to the infant or young child with 
muscle weakness. 

Establishing the specific CMD subtype can help clarify 
prognosis and inheritance pattern in the involved families. 
To achieve this challenging task, it is necessary to rely on 
medical and family history; physical, neurologic and visual 
examinations; measurement of serum creatine kinase 
concentration; neuroimaging; muscle and/or skin biopsy 
for histological examination and immunohistochemistry; 
and genomic testing.
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Abstract

Objectives: To describe genetic and clinical features of Ullrich congenital muscular dystrophy (UCMD), and 
to report the case of a patient diagnosed with UCMD after an exhaustive investigation, which included collagen VI 
immunohistochemical and genomic analyses.

Description: This study was based on clinical, immunohistochemical assessment of muscle tissue and genomic 
analysis of dermal fibroblasts of a 7 1/2-year old boy and of the DNA of his parents. Clinical aspects and differential 
diagnosis with other disorders are discussed.

Comments: A better knowledge of congenital muscular dystrophies will improve the number of correct 
diagnoses and open new horizons for the treatment of such diseases. Genetic evaluation of UCMD patients has 
relevant implications for prognosis and genetic counseling of the family. The dissemination of this disorder in 
the pediatric community is advisable, because of the early onset of clinical manifestations and the fact that it is 
frequently misdiagnosed or not diagnosed at all.
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Figure 1 - Foot of the patient showing the characteristic 
protuberant calcaneus
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Collagen VI genes may be responsible not only for 
Ullrich congenital muscular dystrophy (UCMD), but also for 
Bethlem myopathy (BM) and phenotypes intermediate to 
these two entities. Altogether they form a group of CMDs 
known as collagen VI-related myopathies.2

UCMD was originally described in 1930 by the German 
pediatrician Otto Ullrich3 as a disabling and life-threatening 
muscular dystrophy. The author based his description 
on the findings in two unrelated boys with an unusual 
form of CMD. The clinical findings included generalized 
muscle weakness, contractures of the proximal joints, 
and hyperflexibility of the distal joints from birth or early 
infancy. High-arched palate, protuberant calcanei, and 
normal intelligence are other characteristics of the disease. 
However, only in the present century such phenotype has 
been associated with a muscular deficiency of collagen 
VI caused by different types of recessive and dominant 
mutations in the three collagen genes (COL6A1, COL6A2, 
and COL6A3).4,5

The true worldwide incidence of UCMD is unknown, 
but it is emerging as the second most common form 
of CMD.6 In Japan, UCMD accounts for 7.2% of CMD 
cases.7 There is no precise estimate for its frequency in 
Brazil, probably due to the lack of molecular studies that 
assure a correct diagnosis in patients presenting with 
CMD associated with joint laxity.8

We here report a boy diagnosed with UCMD after 
an exhaustive investigation, which included collagen VI 
immunohistochemical and genomic analyses.

Case description

The patient is a Caucasian boy, currently 7 1/2 years 
of age, and the only child of young and healthy unrelated 
parents with no family history of neuromuscular diseases. 
He was born at term by normal vaginal delivery following 
an uncomplicated pregnancy with apparently normal fetal 
movements. The Apgar index was 8/10.

Hypotonia was present at birth. Motor milestones were 
delayed. The patient was able to sit at 12 months, crawl 
unsupported at 16 months, and walk unsupported at 24 
months. At school, he was unable to run and to participate 
in regular physical activities with other children of the same 
age. His language and cognitive development were normal. 
The mother complained about the constant dryness and 
roughness of some areas of his skin.

Serum creatine kinase level was in the normal range. 
Electromyography revealed a chronic and inespecific 
myopathic pattern of muscle discharges. A muscle biopsy 
was performed at the age of 3 years and 10 months, and 
showed a dystrophic pattern with variation in muscle fiber 
size, moderate proliferation of endomysial and perimysial 
connective tissue, and variation of muscle fiber diameter, 

as well as scattered degenerating fibers. Results of cardiac 
evaluation, including echocardiography, were normal. 

His weight and height plotted at the 75th percentile, 
whereas his head circumference plotted at the 50th 
percentile. The palate was arched. Skin examination 
revealed papular, “sandpaper” rash on the extensor surfaces 
of the upper arms and thighs. Abnormal hypertrophic 
scarring with keloid formation was present on the site 
of the muscle biopsy. 

The patient presented a diffuse muscle weakness, 
pes planus, and distal hyperlaxity of fingers and toes. 
Posteriorly protruding calcanei were seen bilaterally (Figure 
1). He was still able to walk limited distances but was 
not able to get up from the floor autonomously and had 
difficulty in climbing stairs. 

Collagen VI immunostaining: frozen sections of the 
muscle of the patient were still available, and were 
simultaneously immunostained with a monoclonal antibody 
against collagen VI and a polyclonal antibody against laminin 
(L9393). In normal muscle control, collagen VI colocalized 
with laminin in the basement membrane surrounding muscle 
fibers. In the patient’s muscle, collagen VI protein was not 
seen in the basement membrane, even though the basement 
membrane appeared intact, as shown by the uniform 
laminin staining (Figure 2 – available online only). Abundant 
collagen VI protein, however, was found in the interstitial 
and perivascular regions between muscle fibers.

Genomic analysis: dermal fibroblasts from skin biopsy 
obtained from our patient were cultured, and mutational 
analysis by reverse transcription polymerase chain reaction 
and DNA sequencing was completed as described in a 
previous study,9 at the Children’s Hospital of Philadelphia, 
Thomas Jefferson University. The analysis detected a 
heterozygous mutation in the COL6A1 gene, encoding the 
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alpha 1 chain, changing a glycine to an arginine in the 
triple helical domain (Gly269Arg), which was confirmed 
on genomic DNA. Blood of the parents was also genotyped 
and revealed that neither parent carries the corresponding 
mutation.

Discussion

Until few years ago, BM and UCMD were considered 
as separate entities with distinct modes of inheritance. 
BM is a relatively mild dominantly inherited disorder 
characterized by proximal weakness and distal joint 
contractures.2,10 However, recent advances in research on 
the molecular mechanism of both diseases and on their 
complex genotype/phenotype correlations made it clear 
that BM and UCMD in fact represent opposite end points 
of a clinical continuum in which individuals presenting 
with intermediate phenotypes could be considered to 
have either “mild UCMD” or “severe BM.”

Abnormal motor development is constant in patients 
reported with UCMD, ranging from inability to run in the 
less-severely involved patients to complete failure to 
acquire gait in the severe cases. A recent study of 49 
individuals with collagen VI myopathy11 referred to three 
phenotypes: early/severe, in which ambulation was never 
achieved; moderate progressive, in which ambulation was 
attained and lost; and mild, in which ambulation lasted into 
adulthood. Of importance is the fact that missense dominant 
de novo mutations affecting glycine were mostly observed 
in individuals classified in the moderate-progressive group, 
which is consistent with what was found in our patient. 

In 13 patients with UCMD aged 15 years or older, Nadeau 
et al.12 observed that decline in motor and respiratory 
functions was more rapid in the first decade of life. The age 
at constant wheelchair dependency was variable, from 3.5 
to 19 years (mean: 11.1 years). 

In the neonatal period, the differential diagnosis of 
UCMD should include other conditions that cause early 
muscle weakness, such as the CMDs not related to collagen 
VI, congenital myopathies, and spinal muscular atrophy. 
The CMDs that are not collagen VI related do not generally 
present with the distal hyperlaxity characteristic of UCMD, 
and are usually associated with serum creatine kinase 
levels higher than those observed in UCMD. Furthermore, 
immunohistochemistry analysis carried out on muscle biopsy 
material, along with gene testing, may be of help in the 
diagnosis of some CMD subtypes. Spinal muscular atrophy 
can be ruled out with SMN1 gene testing. 

The various skin changes that have been described in 
collagen VI-related myopathies were also present in our 
patient.13 Such changes usually include predisposition to 
keratosis pilaris over the extensor surfaces of upper and lower 
limbs and abnormal hypertrophic scarring, with, for instance, 
the occurrence of keloids and “cigarette-paper” scars, as 

the most important manifestations. In some cases, keloids 
can be extremely dramatic, and this issue is important not 
only to be considered as a diagnostic clue, but also when 
counseling patients ahead of surgical intervention.

Immunohistochemical assessment with double 
immunolabeling has proved to be a valuable guide to direct 
molecular analysis and substantiate the clinical diagnosis 
of patients under investigation for the possibility of having 
a collagen VI-related myopathy.14

Due to the large size of the genes involved in such 
myopathies, molecular diagnosis is arduous and complex. 
Two main mutational mechanisms underlie classical UCMD: 
heterozygous dominant negative mutations and recessive 
loss-of-function mutations.15 Gene testing is considered 
the gold standard for the achievement of a definitive 
diagnosis, but is currently available only at a few medical 
centers around the world. The type of mutation found may 
also play an important role in the prognostic definition 
of affected individuals, mainly after some genotype/
phenotype correlations have started to emerge, based on 
the observation of selected groups of patients. 

Genetic counseling of UCMD is challenging, due to the 
genetic heterogeneity of this condition, being desirable 
that every possibility of genetic transmission should be 
considered in each particular situation. Consequently, the 
risk of recurrence for parents without a family history of 
the disease who delivered a single UCMD child may range 
from the high 25% typical risk of recessive mutations to the 
theoretical risk of germline mosaicism caused by de novo 
dominant mutations.16 Since our patient was heterozygous 
for a de novo dominant negative mutation and the first 
child of a young healthy couple without family history of 
neuromuscular disease, genetic counseling will be very 
helpful for their future reproductive planning.
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