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Is a muscle biopsy in Duchenne
dystrophy really necessary?

Francesco Muntoni, MD, FRCPCH

The advances in genetics have improved consider-
ably our abilities to diagnose genetic diseases, and
these advances are influencing our diagnostic ap-
proach to neuromuscular disorders. In spinal muscu-
lar atrophy, a rapid gene test identifies 98% of
affected cases and therefore a diagnostic muscle bi-
opsy is not needed anymore.

Things are more complex regarding Duchenne
dystrophy (DD). The gene is very large (at least 85
exons), and genetic studies using widely available
techniques can identify mutations in only 60 to 70%
of children.1,2 These are frequently deletions (~60%)
and, more rarely, duplications (~10%). Their detec-
tion is facilitated by two mutational hot spots, allow-
ing a multiplex PCR test, based on 19 exons, to
identify the great majority (98%) of deletions/dupli-
cations.1,2 Southern blot analysis can identify further
unusual deletions, whereas the remaining cases are
thought to be due to a combination of small muta-
tions (including point mutations) and intronic rear-
rangements. Specialized techniques such as the
protein truncation test can be applied to muscle RNA
for detection of these less common mutations3; how-
ever, the protein truncation test is technically de-
manding and not easily applicable on a large scale.
Over the years, mutation detection together with the
study of dystrophin expression on muscle biopsy has
formed the basis for arriving at the diagnosis of this
devastating disorder.4,5

However, a muscle biopsy has some constraints: it
is performed under general anesthesia in some cen-
ters, and is expensive. One may thus question if it is
necessary to obtain a muscle biopsy in these
children.

Muscle biopsy: The “NO” camp. In a compre-
hensive study published in this issue of Neurology,
Mendell et al.6 used a very sensitive technique for
identifying small mutations and deletions of the dys-

trophin gene from DNA obtained from blood. They
studied 93 patients with a clinical diagnosis of DD,
confirmed on muscle biopsy, and in whom the stan-
dard multiplex PCR analysis had failed to recognize
mutations. By this novel approach, a mutation could
be identified in 73 of these 93 patients, therefore
improving the ability to detect a mutation in DD
from ~65 to 70% to ~90% of cases. Interestingly,
neither this nor other studies using different ap-
proaches have identified mutations in 100% of DD
cases studied, and this remains unexplained at the
moment.

This study is excellent news for the genetic coun-
seling of DD families. The assignment of carrier sta-
tus is very precise if the mutation is known.
Moreover, the ability to screen all exons allows the
mapping of the end points of each deletion; this is
not always possible using the PCR approach. Finally,
this novel technique, which is capable of detecting
the small mutations that escape detection with most
of the currently used techniques, appears to be rela-
tively easily applicable to large-scale studies. So, if a
mutation is found in most of the patients, why
bother with a biopsy?

Muscle biopsy: The “YES” camp. Dystrophin
levels on the muscle biopsy correlate better with the
phenotype than the “genetic prediction.” Various
studies have reported figures in excess of 10% for
exceptions to the reading frame rule.7 Classical ex-
amples are out-of-frame deletions, deletions in the 5'
of the gene8 or of exon 44 or 45, often associated with
an “unexpectedly” mild phenotype.9 Similarly, sev-
eral patients with the milder allelic variant Becker
dystrophy (BD) carrying truncation mutations have
been described.9 All these cases are able to produce
dystrophin by various mechanisms, including in-
frame translational reinitiation or exon skipping via
alternative splicing. Finally, the effect of splice site
mutations is not always predictable but needs to be
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confirmed in the muscle. Many of these BD cases
could erroneously be diagnosed as affected by DD if
only genetic testing is used. The fact that all patients
assessed in the current study had dystrophin levels
determined on a muscle biopsy explains why no ex-
ceptions to the rule were found.

What are the benefits of muscle biopsy? A pre-
cise diagnosis is important for the family for setting
a realistic plan of intervention for each child and for
the therapeutic trials that will characterize the near
future. This can be best achieved by 1) clinical obser-
vation of the patient’s strength and functional abili-
ties; 2) levels of dystrophin on the muscle biopsy; and
3) knowledge of the genetic defect. Despite the avail-
ability of a rapid genetic diagnostic test, both an
accurate clinical assessment and a muscle biopsy
will still be required in order to have a robust diag-
nosis of DD and other dystrophinopathies. Needle
biopsy under sedation is well tolerated in this age
group and represents a valid alternative to an open
biopsy under general anesthesia.10

Although there is no question that undergoing a
muscle biopsy is not pleasant, what patients and
their families often find even more painful is not
having an accurate diagnosis. Needless to say, I be-
long to the “YES” camp.

References
1. Chamberlain JS, Gibbs RA, Ranier JE, Nguyen PN, Caskey

CT. Deletion screening of the Duchenne muscular dystrophy
locus via multiplex DNA amplification. Nucleic Acids Res
1988;16:11141–11156.

2. Beggs AH, Koenig M, Boyce F, Kunkel LM. Detection of 98%
of DMD/BMD gene deletions by polymerase chain reaction.
Hum Genet 1990;86:45–48.

3. Roest PA, Roberts RG, van der Tuijn AC, Heikoop JC, van
Ommen GJ, den Dunnen JT. Protein truncation test (PTT) to
rapidly screen the DMD gene for translation terminating mu-
tations. Neuromuscul Disord 1993;3:391–394.

4. Dubowitz V. Muscle disorders in childhood. 2nd ed. London:
Saunders, 1995.

5. Emery AEH. Duchenne muscular dystrophy. 2nd ed. New
York: Oxford University Press, 1993.

6. Mendell JR, Buzin CH, Feng J, et al. Diagnosis of Duchenne
dystrophy by enhanced detection of small mutations. Neurol-
ogy 2001;57:645–650.

7. Monaco AP, Bertelson CJ, Liechti-Gallati S, Moser H, Kunkel
LM. An explanation for the phenotypic differences between
patients bearing partial deletions of the DMD locus. Genomics
1988;2:90–95.

8. Muntoni F, Gobbi P, Sewry C, Abbs S, Roberts R, Dubowitz V.
Deletions in the 5' region of dystrophin and resulting pheno-
types. J Med Genet 1994;31:843–847.

9. Winnard AV, Klein CJ, Coovert DD, et al. Characterization of
translational frame exception patients in Duchenne/Becker
muscular dystrophy. Hum Mol Genet 1993;2:737–744.

10. Heckmatt JZ, Moosa A, Hutson C, Maunders-Sewry CA,
Dubowitz V. Diagnostic needle muscle biopsy, a practical and
reliable alternative to open biopsy. Arch Dis Child 1984;59:
528–532.

August (2 of 2) 2001 NEUROLOGY 57 575
 at Imperial College London (icl) on May 13, 2006 www.neurology.orgDownloaded from 

http://www.neurology.org


 2001;57;574-575 Neurology
Francesco Muntoni 

 Is a muscle biopsy in Duchenne dystrophy really necessary?

This information is current as of May 13, 2006 

 & Services
Updated Information

 http://www.neurology.org/cgi/content/full/57/4/574
including high-resolution figures, can be found at: 

 Permissions & Licensing

 http://www.neurology.org/misc/Permissions.shtml
tables) or in its entirety can be found online at: 
Information about reproducing this article in parts (figures,

 Reprints
 http://www.neurology.org/misc/reprints.shtml

Information about ordering reprints can be found online: 

 at Imperial College London (icl) on May 13, 2006 www.neurology.orgDownloaded from 

http://www.neurology.org/cgi/content/full/57/4/574
http://www.neurology.org/misc/Permissions.shtml
http://www.neurology.org/misc/reprints.shtml
http://www.neurology.org

