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A revie w o f th e literatur e o n myopathie s di d no t disclos e sufficien t dat a 
to characteriz e th e cas e her e presente d amon g th e classicall y describe d 
myopathies. Thus , th e author s carrie d ou t a  clinical , a n histochemica l an d 
ultrastructural analisy s i n orde r t o contribut e t o th e characterizatio n o f thi s 
peculiar muscl e pathology . 

CASE REPORT 

The patient, a three-year-old boy, was brought to our Muscle Disease Clinic in 
1975, with a clinical history of difficulty for climbing stairs ever since he had learned 
to walk. He was said to have been in good health before this, even though he 
was only able to sit up without some kind of support at the age of 10 months and 
only started to walk at the age of 20 months. The clinical examination was normal, 
except for the presence of dome-shaped elevated palate; the neurological examination 
was normal, except for the presence of a slightly myopathic gait and the impossibility 
of climbing stairs without the help of his hands; myopathic rise; hypotony of lower 
limbs and a slight muscle hypotrophy of limb girdle and the femoral quadriceps 
muscles. EMG recording of femoral quadriceps, done bilaterally, revealed potentials 
of decreased amplitude and duration, as well as a decrease in the interference potenciais. 
The laboratory investigation showed a normal CPK and the urine test was normal as 
far as innate metabolic errors are concerned. 

A muscle biopsy from the quadriceps was performed. Part of this material was 
fixed in 10% neutral formalin and embedded in parafin. For light microscope 
observations, 7 um sections were stained with Hematoxilin and Eosin (H and E) . 
For histochemistry, the following histochemical methods were used: periodic-acid-Schiff 
(PAS); PAS after alpha-amylase digestion for 30 minutes at 37©C; colloidal iron (Hale's 
method modified by Müller) and Alcian Blue (AB) at pH 2.5 (Pearse, 1968). 

For electron microscopy, fragments from the biopsy material were fixed in 2% 
glutaraldehyde in phosphate buffer, pH 7.2, and post-fixed in 1% osmium tetroxide 
and 0.5% uranyl acetate, both solutions at 380 mOsm (De Harven, 1967). Embedding 
was carried out in araldite resin (Luft, 1971). For light microscope observations, 
thick sections of 500 nm width, stained with toluidine blue were used. For electron 
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microscopy, thin sections of 100 nm width, obtained with a Porter-Blum MT1 microtome 
were stained with uranil acetate and lead citrate (Reynolds, 1967) and examined through 
a Zeiss EM 9S-2 electron microscope. 

The paraffin-embedded material stained with Η and Ε together with the araldite-
embedded thick sections stained with toluidin blue and examined under light micros
cope, revealed the same general features. Thus, light microscopy disclosed the presence 
of scarce muscle fibers surrounded by abundant adipose tissue, which seems to be 
a substitute for the loose connective tissue of endo and perymisium (Fig. 1). Cross-
sections showed fibers of different diameters whereas, in longitudinal sections, no 
remarkable alterations could be detected. All nuclei appeared peripherally distributed. 

The presence of a PAS positive material into the cytoplasm of muscle fibers was 
detected. This material appeared as compact masses of irregular size and distribution 
(Fig. 2). 

After alpha-amylase treatment, the PAS positive material showed partial digestion. 
The colloidal iron reaction revealed the same pattern of PAS positivity, while the 
AB reaction was negative. 

Electron microscope observations disclosed the existence of irregularly distributed 
lesions in the interior of muscle fibers. Three main aspects may be considered here: 
myofibrilar, sarcoplasmic, and mitochondrial alterations. 

Myofibrilis showed damages, but the degree of these lesions varied from one region 
to another. Aspects observed in these impaired regions were the following: a) disrup
tion of the typical myofibrilar parallelism (Fig. 3). and b) disruption of myofibrils 
at the I band and Ζ line levels (Figs. 3 and 4). Closer observations suggest that 
disruption begins at I band level, since thick filaments can be seen lying loose in 
the center of damaged sarcomeres. 

Sarcoplasmic alterations can be related to the presence of a very low electrodense 
material disposed in clusters, and which deforms and dislodges myofibrils (Figs. 3 
and 4). These abnormal storage-like areas are not membrane-bounded; also, no orga
nelles, vesicles or any other material was found in their interior. Glicogen granules 
could be identified in the periphery of these areas (Figs. 5 and 6). 







As to mitochondria, several aspects of this organelle can be described. In the 
regions where there was severe myofibrilar damage, mitochondria of different shapes 
and sizes — irregularly disseminated — could be found (Figs. 3 and 4). Surrounding 
these regions mitochondria could be seen, with the appearance of small spherical parti
cles; in some parts they were not present. A few instances of mitochondria, showing 
a low electron dense material at their matrix (Fig. 6), suggestive of a storage-like 
area — similar to the one above described in the sarcoplasm, —k could be detected. 

All these alterations were restricted to some regions of the muscle fibers, so that 
the lesions had a focal character with a gralual transition to normal tissue. No 
nuclear or sarcolemal alterations were detected. Absence of typical triads and lack 
of lipid inclusions could be counted, as still one other intracytoplasmatic alteration. 

DISCUSSION 

ülycogen-storage disease s o f muscl e ar e th e sol e inherite d muscula r disease s 
in whic h biochemica l abnormalitie s ar e know n t o occur , eve n thoug h i n non e 
of the m i t i s possibl e t o theoreticall y relat e th e sympton s o f th e diseas e t o th e 
enzymatic defect s (Rowlan d et  al , 1971) . On e othe r storag e diseas e o f muscl e 
is th e on e relate d t o lipid s (Bradle y et  al , 1969) . Holme s e t a l (1960 ) describe d 
a myopath y o f onse t i n adul t life , wit h feature s suggestin g a  glycogen-storag e 
disease, an d i n whic h th e materia l wa s considere d t o b e a  neutra l mucopoly -
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saccharid. Karpat i et  a l (1969 ) describe d a  peculia r polysaccharid e accumula -
tion i n muscl e fiber s i n a  cas e o f cardioskeleta l myopathy . 

Our histochemica l finding s sugges t th e presenc e o f a n intracytoplasmati c 
storage-like materia l o f a  polysacchari d nature , probabl y a  neutra l polysacchari -
de, sinc e th e A B reactio n wa s negative . Th e positivit y o f th e colloida l iro n 
reaction a s indicate d b y Pears e wa s goo d fo r th e enhancemen t o f th e intracy -
troplasmatic patologica l areas , i n ou r material ; i n norma l muscl e fiber s thi s 
reaction i s positiv e onl y fo r th e endomysium . Thu s th e presenc e o f a n abnorma l 
material o f polysacchari d natur e insid e muscl e fiber s seem s t o b e histochemi -
cally determined . 

The ultrastructura l aspec t o f th e storage-lik e materia l foun d i n th e muscl e 
biopsy mad e i s quit e differen t fro m tha t o f glycoge n an d th e regularit y o f th e 
images obtaine d sugges t i t i s no t a n artifact : Analysi s o f th e wor k o f Karpat i 
et a l (1969) , wh o repor t a n accumulatio n o f a  polysaccharid e i n muscl e (othe r 
than glycogen ) couple d wit h ou r ow n histochemica l findings , indicat e tha t w e 
are probabl y dealin g wit h a  cas e o f a  simila r myopathy . I t shoul d b e stressed , 
however, tha t Karpat i e t a l (1969 ) foun d tw o differen t type s o f storag e areas : 
one unsequestere d an d on e sequestered , tha t is , no t membrane-bounde d an d 
membrane-bounded, respectively , an d th e unsequestere d are a showe d tw o distinc t 
components. Onl y on e typ e o f unsequestre d storag e are a wit h a  homogeneou s 
material wa s foun d i n th e cas e herei n reported . 

Our ultrastructura l finding s als o augges t tha t myofibrila r disruptio n coul d 
be du e t o th e effec t o f pressur e exerte d b y th e accumulatio n o f thi s lo w electro n 
dense material , insid e th e muscl e fibers . 

SUMMARY 

Parallel wit h th e clinica l an d histochemica l investigations , a n ultrastructura l 
examination o f a  muscl e biops y specime n wa s made , i n orde r t o detec t an y 
slight cellula r alteration s whic h canno t possibl y b e discovere d throug h an y othe r 
methods, an d t o identif y a  muscl e diseas e o f unknow n origin . 

RESUMO 

Miopatia congênita de origem desconhecida 

Ê relatad o u m cas o d e miopati a n o qua l o  quadr o clínic o difer e do s comu ¬ 
mente observado s na s miopatia s descrita s n a literatura . Paralelament e ao s 
exames clínicos , fora m feita s análise s histoquímica s e  ultra-estruturai s d e um a 
biópsia d e quadriceps , a  fi m d e detecta r alteraçõe s celulare s qu e nã o poderia m 
ser evidenciada s mediant e outro s método s d e estudo . O s resultados , juntament e 
com o s dado s obtido s no s exame s clínicos , sã o discutido s e  analisados , num a 
tentativa d e identifica r um a miopati a d e orige m desconhecida . 
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