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This article takes a closer view of two of the less rare myopalhies, myotonic dystrophy (MyD) and
Duchenne muscular dystrophy (DMD), A high prevalence of malocclusions was found among the patiests
affected by these diseases. The development of the malocclusions in MyD paticnts seems to be m-ungly
related to the vertical sberration of their craniofacial growth due to the involvemnent of the masticatory
muzcles in agsociation with the possibly less affected suprahyoid musculaturc. Thus, a new situation is
cstablished around the tecth ransversely. The lowered tongue is not in i position to counterbalance the
forces developed during the lowering of the mandible by the stretched facial musculature. This may aflect
the teeth trangversely, decreasing the width of the palate and causing posterior crossbite. The lowered
posidon of the mandible, in combination with the decreased biting forces, may permit an overeruption of
the posterior teeth, with increased palatal vault height and development of anterior open bite, The
development of the malocclusions in DMID patients also seems to be strongly related to the involvement of
the orofacial muscles by the discase, However, the posterior crosshive i3 not developed owing to the narrow
maxillary arch, as is the case in MyD} patents. On the contrary, the posterior crossbite in DMD is duoe to
the transversal expansion of the mandibular arch, passibly becavse of the decreased tonus of the masseter
muscle near the molars, in combinaton with the mlargcd hypotonic tongue and the predominance of the
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Many clinical and experimental studies have shown an
association., between - the functonal | condition of the
orofacial muscles:and craniofacial growth (for review, see
). Neuromuscular disorders comprise different types of
diseases:: with »a ‘great variety of molecular genetic
characteristics, pathologies, and clinical pictures. Weller
ct al. {2). classified - the neuromuscular diseazes into four
major categories on the basis of their pathology:

1) Neurogenic -muscle disease: In these disorders the
neurons or axons supplying the muscles are darmaged, and
the muscles themselves show changcs of dcncrvaunn and
reinnervation. .,

2) Disorders of ncuromusmla.r transmission: In these
diseases there is little histologic change in the muscle itself,
except in, the. structure of the end-plates and tcm:l.inal
arborizations of motor nerves. The clinical and electro-
physiclogic effects, however, can be significant.

3) Pritnary muscle discascs—myopathies:

2. Destructive! myopathies: In these myopathics the
anatomic integrity' of the muscle fiber is destroyed by
scgmental damage and -necrosis.

b. Primary biochemical abnormalites: In these dis-
orders there is abnormal musde functon due to enzyme
defects or abnormalities of cell organelles or membranes.
Destruction of musde fibers is not vsually seen.

4} Myopathics | assocated with  systernic  disorders
{endocrine diseases,” neoplasia, diabetes, etc.): The most
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common histologic change in the muscle in such disorders
is selective type I fiber atrophy.
+ Bince many muscular disorders result in weak musdes a
closer view of deviations occurring in the craniofacial growth
of aflected patients may give better insighit into the influence
of muscle function on dentofacial growth and morphology.
The aims of thi article are to take a closer view of two
of the less rare myopathies, myotonic dystrophy (MyD)
and Duchenne muscular dystrophy (DMD), review the
influence of these diseases on the orofacial muscles,
describe the common characteristics aud the differences
m the dentofacial morphology in patients with these
myopathies, and vy to explain the factors that may have
contributed to the specific dentofacial morphology.

Myotqnic dystrophy

MyD is a musclc disease of avtosomal dominant inheritance,
allecting the sexes equaily, The incidence has been estimated
atapproximately 5 persons per 100,000, My} is caused by a
mutation in the length of a trinucleotide (CT'G) repeat in the
3 untranslated region of the MyD gene located on
chromosome 19¢13.3. The normal gene has between 5
and 27 CT G repeats, whereasminimally affected individuals
have at least 50 repeats and more severely affected patents
up to several thousand repeats (3-5). However, the
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pathogenetic mechanism of the disease is not fully elucidated
(5). The progress of the disorder is, in general, extremely
slow, and the muscles involved become atrophic and weak.

The disease has a primary distal distribution, especially in the

muscles of the hands, forearms, distal limbs, neck, tongue, .
and face. The disorderis characterized by myotonia, thatis,a
continucd contraction of a skeletal muscle after the
individual has stopped his or her voluntary effort to stimulate
the muscle. MyD also affects other parts of the body, such as
the cardiovascular, respiratory, alimentary, endocrine, and
neurologic systems. The age of onset varics; most of the
individuals affected by MyD arc fitst recognized as having
the disease during adolescence or n adulthood. One of the
earliest and most constant features is facial weakness, with an

expressionless face, sagging cheeks; snd severe ptosis of the -

Orcfaial musces .-~
The functional capacities of the anterjor and posterior
portions of the temporal muscle and the masseter muscle

B

were evaluated by electromyographic (EMG) recordings n

a group of MyD patients and a.group of healthy
individuals (7). - . . s

In the . postural - position - no - statistically significant -

differences were found in the mean voltage amplitude

between the patient group and the control group for any

of the three muscles studied. : ‘

Concerning the EMG activity during chewing, no
differences were found for the activity in the posterior
temporal muscle between the groups, while significant
differences were found for the anterior temporal ~and’
masseter muscles. For these two muscles the patient group
showed approximately half the mean EMG activity of the
control group. The MyD patients needed approximately
2.5 times longer time and 2.5 more chewmg cycles to
triturate and chew before swallowing. No. significant
difference was found in the chewing velocity between the
groups. During maximal clenching the paticnts had
approximately 3 times less mean EMG acavity than the
healthy individuals. This was in accordance with the
approximately 3 times weaker maximal bile < force
measured in the MyD group, compared with healthy
controls (8). It is interesting that Gazit et al. (9) measured
the strength of the orbicularis oris muscle by pomometer i
a group of MyD) patients and found their museles to be 3
times weaker than those of healthy subjects.

A standardized ulirasound imaging technique was
applied to measure the thickness and cxamine the internal
structure of the masseter muscle in a group of adult MyD
paticnts and a group cf healthy individuals matched by
age, sex, and number of occluding teeth. This was
performed bilaterally, under two different conditions:
when the muscle was relaxed, and when contracted during
taximal cdenching (10). S -

Under both conditions the masseter muscle in the MyD
group was approximately 22% thinner than i healthy
individuals, The thin muscle measured revealed an

.

“due to MyD have been described with reference to the
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obvious atrophy of the masscter in the MyD group, which

may have contributed to the weak maximal bite force and

the low EMG activity mentioned above. ‘
Healthy muscles have a heterogencous speckled appear-

- ance in cross-section on an ulirasound scan because of the

irregular connective tissue bundles that randomly perme-
ate their structure. Thus, in the healthy individuals, the
masseter muscle itsclf was scarcely echogenic, and the
ultrasound waves found litte resistance to reaching the
tendinous sttuctures and the bone surface, which were
clearly echogenic and casilly seen in the ultrasound image.
In contrast, the intcnsity of the intramuscular echo
(cchogenicity) is higher when pathologic changes in the
muscle occur, as was the case In MyD), which makes the
penetration of the ultrasound waves more difficult. Thus,

‘when the echo is reflected from the connective tissue septa,

the tendinous structures and bone surface are less intensc |

" | than in the healthy individuals.

The most common histopathologic changes in a muscle

biceps brachii musce (11). The severity of muscular
weakmess was related to the predominance of type 1 fibers,

the reduction in number of hypertzophic type 2 fibets, and

the accumulation of adipose cells. Thus, the ultrasound

jmage from the masseter in MyD with a brightly speckled

pattern of increased echo was probably due to adipose
tissue, which indicates fatty degeneration of the muscle.
Thus, besides the atrophy of the masseter, the sign of
depeneration of the conmactile elements in the muscle
adds one more teason for the low EMG activity and weak
maximal bite force measured in the MyD patents.

* The findings presented by Baldic et al. (12) in a 10-year-
old man with muscular dystrophy showed different wasting

 patterns of mandibular clevator and depressor muscles

after histologic examination of muscle specimens and
functional examination comprising electromyography and
force measurcments. Pronounced iistopathologic changes
were present in the masseter muscle, whereas pathologic
findings in the anterior digastric muscle were limited to an
increased number of cells in slightly enlarged interfiber
connective tissue. The depressor strength corresponded
morc to reference values, whereas the strength of the
mandibular elevator muscles was less than one-third of the
norm, as it was found in previgusly mentioned studies
(7,8). If this case report reflects the general pattern by
which the discasc affects the masticatory muscles, an
imbalance is caused resulting in the lowering of the
mandible, duc to either gravitation or the activity of the
possibly less affected suprahyoid muscles. This may cxplain
the excessive interocclusal distance found in MyD patients
(9). Increased frequency of mouthbreathing, poor chewing
ability, and unclcar speech have alio been repotted by the
same authors, using patients’ subjective evaluations.

Dentefucial morphology (Fig. 1) Ll
The dentofacial morphology of groups of MyD patients
was compared with that of healthy individuals (8, 9,15~






