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Nuclear Inclusions in Oculopharyngeal 
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Jean-Pierre Bouchard, Francois Gagne, Fernando M. S. Tome, Denis Brunet, 

ABSTRACT: Seven French-Canadian cases of clearcut oculopharyngeal muscular dystrophy (OPMD) had their mus­
cle studied for the presence of intranuclear inclusions, and they were all positive. Inclusions of both "mature" and 
"immature" types were seen in our material. The presence of such intranuclear structures should be added to the criteria 
of the clinical picture and the family history for diagnosis of a case and inclusion of a family in further genetic studies. 
Reverse genetic studies of large families and biochemical studies of these intranuclear structures may help to under­
stand the pathogenesis of this common disease in Quebec. 

RESUME: Inclusions nucleaires dans la Dystrophic Musculaire Oculopharyngee au Quebec Nous avons 6tudi6 
sept cas canadiens-francais de dystrophie oculopharyngee classique et nous avons retrouve dans chaque cas des inclu­
sions intranucleaires dans les muscles stries. Ces inclusions etaient le plus souvent de forme typique, mais nous avons 
parfois note dans les memes muscles des inclusions de forme "immature". II nous parait maintenant necessaire 
d'ajouter la presence de ces structures intranucleaires aux criteres habituels du tableau clinique et de l'histoire familiale 
pour confirmer le diagnostic d'un cas isole ou l'inclusion d'une famille dans une etude genetique. Les etudes de gen£-
tique inverse sur de grandes families affectees et l'analyse biochimique de ces inclusions intranucleaires devrait nous 
aider a mieux comprendre la pathogenese de cette maladie frequente au Quebec. 
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Oculopharyngeal muscular dystrophy was fully described for 
the first time by E.W. Taylor' in 1915 in a family originating 
from French Canada. Victor et al2 coined the name in 1962 
when reporting a Jewish family that immigrated to the U.S.A. 
from Central Europe. In 1966 A. Barbeau was able to link most 

of the cases already described in North America* ''3-8), and a 
number of other families in Quebec, to a common ancestor cou­
ple that immigrated from France in 1634.9 He then confirmed 
the clinical picture10 by studying more than 50 cases in Quebec. 
He also started some genetic studies with blood markers"-'2 and 

Table 1 

Case 

KYC) 

2(RL) 

3(AT) 

4(LT) 

5(FQ) 
6(AB) 

7(MS) 

Age 

71 

66 

63 

79 

56 
83 

69 

Ptosis 

R>L 

corrected 

bilateral 

bilateral 

R<L 
bilateral 

R<L 
corrected 
1976 

Dysphagia 

severe weight loss 
myotomy (1987) 
none (?) 

moderate 

severe pneumonias 
myotomy (1981) 
mild 
moderate 

myotomy > 
mild in 1976 
mild in 1988 

CK 

418 

360 

52 

110 
64 

1520 

Other features 

hoarse voice 

proximal weakness 
U.L. < L.L. 
proximal weakness 
ophthalmoparesis 
nasal voice 
death 1987 
ALS, death 1988 
Parkinson's 
diabetes, cataracts 
death 1988 
proximal weakness 
ophthalmoplegia 
cataracts 

Muscle(s) 

Cricopharyngeus 
Sternocleidomastoid 
Deltoid 

Cricopharyngeus 
Deltoid 
Deltoid 
(autopsy) 
Deltoid 
Deltoid 
(autopsy) 

Deltoid 
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Family tree of the cases 

case 3 case 5 

Figure I — Family tree of the seven cases, linking them all to a common ancestor couple that immigrated to Quebec from France in 1634. 

dermatoglyphs, and also looked for an association with 
Daltonism. He left these studies, however, to come back to 
research on L-DOPA treatment of Parkinson disease. Although 
Barbeau's contribution was greater and more sustained in some 
other fields (Parkinson disease, Hunt ington 's chorea, 
Friedreich's ataxia), in Quebec today oculopharyngeal muscular 
dystrophy (OPMD) is often called "la maladie de Barbeau". 

MATERIAL AND METHODS 

From our pool of OPMD patients, seven yielded muscular 
tissue specimens for morphological study in 1987-1988. The 
main clinical features and procedural data are given in Table 1. 
All patients were French-Canadians living in Quebec and pre­
senting with a familial history of the disease. They were not 
known to be related to the other cases, but all could be linked to 
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the ancestor couple previously described by Barbeau9 as shown 
in Figure 1. 

Samples of muscle were quick-frozen in isopentane cooled to 
-160°C in liquid nitrogen, cryostat-sectioned and submitted to 
histological and histoenzymologic examination. 

Electron microscopy (EM) fragments were fixed in cold 
0.1% glutaraldehyde and 2.0% formaldehyde in 1.12M sodium 
cacodylate-HCl buffer at pH 7.3 for a minimum duration of 2 
hours, rinsed in buffer, post-fixed in osmic acid 2% in cacody-
late buffer, treated in saturated uranyl acetate for one hour, 
dehydrated in graded alcohols and embedded in epoxy resin 
(Epon). 

Semithin sections were stained by paraphenylenediamine 
and/or toluidine blue and examined under light microscope. 
Thin sections were stained by lead nitrate-sodium citrate and 
studied by electron microscopy. 
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Results 
In seven specimens (six from deltoid and one from the stern­

ocleidomastoid muscle), the general architecture of muscular 
tissue was well preserved and pathological changes were slight 
to moderate. In every case we were able to identify by EM the 
specific tubulofilamentous intranuclear structures described by 
Tom6 and Fardeau.13-17 These appear as accumulations of short 
(0.1 Jim), rather straight, unbranched 8.5 nm wide filaments, 
irregularly oriented but often disposed in roughly parallel pseu-
dopalissading groups (Figure 2). These inclusions are not mem­
brane-bound and their volume is quite variable. At their periph­
ery or in the very small and probably incipient forms, they 
appear to mingle with the chromatin granules. Some of these 
may remain scattered or grouped within the inclusion itself. 

~¥JM 

m' 
K M 55$ fc 

Figure 2 — Portion of a myonucleus exhibiting an extensive deposit of 
filamentous material, shown as short, unbranched, nearly rectilin­
ear structures, often clustered or in pseudopallisades. The inclusion 
is not membrane-bound, and is imperfectly demarcated from the 
nuclear chromatin (Case 2). EM x 50,000. 

Their position is central or paracentral in the affected nuclei. At 
high magnification, transverse sections of the filaments reveal 
their tubular nature, the empty central space measuring 3 nm in 
diameter (Figure 3). A longitudinal periodicity of 7.0-7.5 nm is 
sometimes seen. In some nuclei the tubular structure and the 
palissade arrangement are not seen, but there are inclusions of a 
looser filamentous material, such as found in innervated cul­
tured muscle fibres from patients with OPMD18a> b and thought 
to be "immature" formations. So far, only the tubulofilamentous 
inclusions are considered for the diagnosis of OPMD. 

The inclusions are clearly identified in only 3 to 6.5% of the 
muscle nuclei, according to Tome, but they may exist in all 
myonuclei.19 Their identification can be a long and tedious task. 
In toluidine-blue stained semi-thin sections, they appear as pale-
staining nuclear areas,15-19 as shown in Figure 4. These can 
guide in the selection of fields to be submitted to EM examina­
tion. Clearly involved nuclei are often rather plump with a con­
spicuous nucleolus. 

Another morphological alteration to be looked for in OPMD 
muscle is the "rimmed vacuole". The presence of such lesions 
was first emphasized in OPMD by Dubowitz and Brooke.20 

They are found in frozen sections as variably shaped clear 
spaces, central or peripheral in the fibre, surrounded by a poorly 
defined rim of basophilic material with H&E stain, but red with 
modified trichrome. Ultrastructurally these are large autophagic 
vacuoles occupied by numerous dense concentric lamellar struc­
tures, vacuolar spaces, and bodies of variable shape and electron 
density (Figure 5). These lesions were numerous in cases 6 and 
7, not so conspicuous in cases 1, 2 and 5, and only a small num­
ber were found in the two remaining cases. 

The rimmed vacuoles are not specific to OPMD but consti­
tute one of its usual hallmarks. Other constant findings are vari­
ation in muscle fibre size, without obvious hypertrophy, and 
occasional central nuclei. Subsarcolemmal grouping of mito­
chondria and "ragged red" fibres are rarely seen. Case 5 had 
concomitant amyotrophic lateral sclerosis and consequently 
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Figure 3 — Higher magnification reveals the 
tubular nature of the inclusion material, as 
shown in cross-section (arrows) (case 3). 
EM x 136,000. 
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Figure 4 — The inclusions are seen as pale-
staining intranuclear areas (arrows) in sec­
tions embedded in epoxy resin and stained 
with toluidine blue (Case 5). EM x 1,000. 

denervation muscular atrophy dominated the histologic picture. 
In addition two inferior pharyngeal constrictor samples were 

obtained from cases 1 and 3. Morphological changes were much 
more impressive than in the limb muscles. Muscle atrophy was 
severe as shown by marked muscle fibre loss and extensive 
fibrous and fatty replacement. A large sub-sarcolemmal mito­
chondrial pool was often seen in remaining fibres. We failed to 
demonstrate the specific inclusions in the nuclei of these two 
samples. Although hard to find in severely atrophic constrictor 
muscles, the presence of these inclusions has been reported by 
others14 and we found some in a few other cases. 

DISCUSSION 

The tubulofilamentous intranclear inclusions found in 
OPMD are morphologically distinct from other filamentous 
structures observed in muscular tissue.15-16 So far they are the 
only ultrastructural muscle change that is totally specific to one 
primary muscle disease. They have now been found in every 
unquestionable case of OPMD in many countries in Europe14 

and also in subjects of Spanish origin in North and South 
America.17 Reports of their occurrence in cases of French-
Canadian extraction21"23 are still very few and brief. 

Figure 5 — Ultrastructural morphology of a 
rimmed vacuole: saggittal section of a mus­
cle fibre featuring a large central sarcoplas­
mic deposit of pleomorphic material, partly 
granular or vacuolar, with prominent con­
centric multilamellar structures. Smaller 
deposits also are present between individual 
myofibrils and near two nuclei. (Case 7). 
EM x 12,000. 
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The exact nature and histogenesis of the nuclear filaments 
are still unknow.18-'9 Their resemblance and differences with 
other intra/extranuclear filaments have been debated in a few 
papers. 16,23,24 rn immunocytochemical studies done by Tome, et 
al19 all available antibodies directed against filaments did not 
mark the abnormal nuclei. EM studies also suggested that the 
filaments are not composed of DNA.19 

There is no other useful laboratory finding for diagnosis of 
OPMD. Furthermore, inclusions are present in asymptomatic 
muscles of patients with normal electromyographic findings and 
a normal creatine kinase (CK) level. In our group of patients, 
the CK level was found to be slightly to moderately elevated 
only in those with symptomatic proximal limb weakness. 
Abnormalities observed by light microscopy can be suggestive 
of OPMD, especially if there are mild myopathic changes with 
the presence of rimmed vacuoles, but these findings are not spe­
cific enough for confirmation of the diagnosis. A number of 
other histologic changes have been mentioned in a few cases of 
the oculopharyngeal "syndrome". Two recent papers2526 rekin­
dled the old debate of neuronal degeneration which could be 
related to either severe denutrition or concomitant motor neuron 
disease. One of our cases did in fact have amyotrophic lateral 
sclerosis. In other reports, nonspecific mitochondrial abnormali­
ties were shown in occasional fibres.27"29 

Even though identification of the nuclear inclusions is fastid­
ious, it is mandatory in the study of propositi from new families 
of OPMD, or sporadic unsettled cases of ptosis and dysphagia, 
because the clinical picture varies, and exact diagnosis is neces­
sary for further genetic studies. 
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