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Summary. Focal  muscular degeneration in two diabe- 
t ics is described. In  both instances the muscular lesion 
was excised on the grounds of clinical suspicion of tumour.  
The gross and microscopical pictures agreed with those of 
muscular degeneration following ischaemia. Accordingly, 
the vascular lesions tha t  were demonstrated,  diabetic 
mieroangiopathy and arteriosclerosis, m a y  have been of 
importance in the pathogenesis. 

Rdsumd. Une ddgdndreseence museulaire locale a 6t@ 
observde ehez deux diabdtiques. Dans les deux eas la 
ldsion musculaire a @t@ excis@e, une tumeur ayan t  dt6 eon- 
sid@r@e possible. L 'apparence maeroscopique et mierosco- 
pique dtait  celle d 'une dggdndrescence museulaire cons@- 

cutive ~ une isch@mie. Nous avons done eonsid6r6 que les 
ldsions vasculah'es ddmontr@es, microangiopathie diabg- 
t ique et art@rioseldrose, ont probablement  eontribud ~ la 
pathog6n~se de ces d6gdn6reseences musculaires. 

Zusammenfassung. Bei zwei Diabetikern werden um- 
sehriebene muskulgre Degenerationsherde gesehildert. In  
beiden F/illen wurden die krankhaf t  ver/~nderten Muskel- 
gebiete wegen des klinisehen Verdaehtes auf Tumor ex- 
zidiert. Die makro- und mikroskopischen Befunde waren 
die gleiehen wie bei Muskeldegeneration nach Iseh~mie. 
Demnaeh waren fiir die Pathogenese m6glieherweise die 
naehgewiesenen Gef~13ver/inderungen, die diabetische 
Mikroangiopathie und Arteriosklerose, yon Bedeutung. 

Foca l  muscula r  degenera t ion  in two d iabet ic  pa-  
t i en ts  will be described.  I n  bo th  ins tances  the  muscu la r  
lesion was excised on the  grounds  of clinical  suspicion 
of a tumour .  Such focal muscula r  degenerat ion,  pre- 
sen t ing  cl inical ly as tumor i form,  seems to be l i t t le  
known.  The  his tological  examina t i on  showed d iabe t ic  
m i c r o a n g i o p a t h y  and  arteriosclerosis ,  i .e .  vascu la r  
changes t h a t  m a y  have  been of impor t ance  for the  
d e v e l o p m e n t  of the  muscu la r  degenerat ion.  

the  muscle (even though  i t  inc luded small  soft regions). 
Af ter  t ransect ion ,  the  muscu la tu re  wi th in  the  focus 
d id  no t  r e t r a c t  as d id  the  perifocal  muscula ture ,  bu t  
p ro t ruded  on the  cut  surface. 

Histological examination (Fig. 1) revealed  wi thin  
the  c i rcumscr ibed  focus, r e g i o n s  of haemorrhag ie  

Case Reports 

Case 1. A m a n  born  in 1907 was found  to have  
d iabe tes  and  hyper t ens ion  in 1949. I n t e r m i t t e n t l y  
dur ing  the  nex t  decade he had  a lbuminur i a  as well. 
The  d iabe tes  was t r e a t e d  d ie te t ica l ly ,  the  hyper t ens ion  
wi th  var ious  agents  inc luding hydra laz ine .  Toward  
the  end of 1959 the  back  of the  r ight  th igh  became 
painfu l  and  swollen wi thou t  known  t r auma .  

At  examination four weeks af ter  onset,  pa lpa t i on  
revea led  a t  the  site of biceps femoris  a firm, circumscri-  
bed,  e longated  mass,  wi th  i ts  long axis (a b i t  over  10 cm) 
para l le l  to the  muscle  fibres. The mass  was mobi le  
when the  th igh  muscles  were re laxed,  b u t  became 
f ixed when the  knee  flexors con t rac ted .  A t u m o u r  was 
suspected.  F e m o r a l  ang iography ,  pe r formed  to eluci- 
da t e  the  na tu re  of the  mass,  fa i led to  es tabl ish  the  
presence or absence of a tumour ,  bu t  disclosed ar- 
teriosclerosis  in large and  medium-s ized  ar ter ies  in the  
thigh.  The b lood pressure  was 260/145. No inject ions  
h a d  been given in  t he  affected region.  

At  operation the  mass  p roved  to be loca ted  wi th in  
the  biceps femoris  muscle,  which was e x t i r p a t e d  with-  
ou t  pr ior  excision of a b iopsy  specimen (loss of this  
muscle leads to negligible i m p a i r m e n t  of funct ion) .  

Gross examination of the  e x t i r p a t e d  muscle  showed 
a t  the  si te of the  mass  a well c i rcumscribed,  d a r k  
redd i sh-brown focus which fel t  f i rmer  t h a n  the  res t  of 

Fig. 1. Case 1. From necrotic region within focus. Note capiIlarics with 
thickened walls and appearing as dark (strongly PAS stained), round, "rigid" 

rings of varying calibres. (PAS staining according to ]~cS'Ianus, x 192) 
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necrosis surrounded by muscle tissue that  exhibited 
regressive changes and evidence of regeneration. In  
necrotic regions, the muscle fibres were homogeneous, 
unstructured (the striation lost), some shrunken, others 
swollen; many  of them, with hyperchromatie nuclei, 

Fig. 2. Case 1. Perifocal intact muscle tissue. Capillaries with thickned, 
PAS stained walls appear as dark, round, "rigid" rings. (PAS staining 

according to MclV[anus, x 480) 

were strongly aeidophilie; the endomysium was increa- 
sed in width, oedematous, and exhibited merely resi- 
dues of necrotic or neerobiotie retieuhim, infiltrated by 
a few neutrophilie leukocytes. Around necrotic regions, 
regressively altered muscle fibres, with striation only 
part ly preserved, presented here and there univacuolar 
or multivaeuolar degeneration; the sarcolemma nuclei 
were hypertrophic, increased in number, and displayed 
prominent nucleoli; occasionally, vacuolized sarcoplasm 
was encircled by  rings of sareolemma nuclei. The degen- 
erated muscle fibres were to a large extent separated 
by a highly vascular connective tissue, rich in fi- 
broblasts. 

The vessels within the circumscribed focus were 
pathologically changed: the walls of capillaries, arterio- 
les and small arteries were thickened and often hyallni- 
zed, and in PAS stained sections (McMa~us 1948) 
they showed a pronounced PAS staining; some vessels, 
within necrotic regions, were par t ly  necrotic. The 
thickening of the walls had greatly reduced and occa- 
sionally obliterated the lumen of the capillaries. 

Intraneural  capillaries also exhibited the above chan- 
ges. Some arteries showed proliferation of the intima. 
Similar but less pronounced vascular changes were ob- 
served in the intact musculature outside the focus (see 
capillaries with thickened, PAS stained walls in Fig. 2). 
Here, the largest arteries showed extensive calcification 
of the media (M6NcK]~]~EaG'S arteriosclerosis). 

Further clinical course. After the operation the 
patient was put on insulin. He remained at  work 
(as a eustom's clerk) until the spring of 1961, when 
progressive gangrene of the right foot necessitated 
amputat ion of the lower leg; he was discharged as soon 
as the stump had healed. In  September 1961 he was 
admit ted to another hospital for cardiac decompcnsa- 
tion and nephropathy. (Ophthalmoscopy revealed hy- 
pertensive and diabetic retinopathy.) In  this hospital, 
he died suddenly in January  1962, after myocardial 
infarction. 

Case 2. A man born in 1929 was found to have 
diabetes in 1957, for which he was treated with tol- 
butamide. In  the middle of December 1959, the pa- 
tient - -  although no known t rauma had occurred - -  
began to have a dull pain in the left thigh, particularly 
at night. He noticed a tender lump laterally in the 
thigh and two weeks later another one medially. 

At examination four weeks after onset, palpation of 
the middle part  of the thigh revealed an approximately 
2 cm broad, elongated mass (parallel to the muscle 
fibres) in the vastus lateralis, and an ovoid mass meas- 
uring 3 by 5 cm in the adductor muscles. Both masses 
were firm and well demarcated. Femoral angiography 
revealed at  the sites of the masses a faint accumulation 
of contrast medium of uncertain diagnostic significance. 
Since the masses were entirely separate, and indistin- 
guishable from tumours at palpation, it was suspected 

Fig. 3. Case 2. The cut surface of the operative specimen. Focus in the upper 
part. (Natural size) 

tha t  they were metastases from a cryptogenic malig- 
nant  tumour. The blood pressure was 130/95--90. 
No injections had been given in the thigh. 

Operation. The lateral mass, located in vastus latera- 
lis, was excised together with surrounding normal 
muscle tissue (extirpation biopsy). 
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Grossly the excised portion of vastus lateralis con- 
tained a fusiform, well circumscribed though unen- 
capsulated focus, which crackled during transection. 
The cut surface of the focus (Fig. 3) was reddish-brown 
and firmer than ordinary muscle tissue. 

Histological examination (Fig. 4) disclosed within 
the circumscribed focus, regions of haemorrhagie 
necrosis surrounded by  muscle tissue in which the 
muscle fibres were atrophic, but  also showed signs of 
regeneration. In  necrotic regions, unstructured, homo- 
geneous muscle fibres were found separated by wide, 
oedematous spaces filled with a necrotic or necrobiotie 
reticulum, invaded by ncutrophilic leukocytes. In  
atrophic muscle fibres the sarcolemma nuclei were 
increased in number, hypertrophic and rich in chro- 
matin. Highly vascular granulation tissue occurred 
here and there, invaded by  lymphocy~es and plasma 
cells. 

Within the focus, and to a lesser extent outside it, 
thickening of the vascular wall was observed in capilla- 
ries and arterioles. The finest capillaries were often 

encountered tha t  had thickened, PAS stained walls. 
Some of the largest arteries showed atheromatosis. 

Further clinical course. After the operation the 
patient  was put  on insulin. Assumed to be similar to 
the excised one, the mass medially in the thigh was 
left untouched and disappeared spontaneously. There 
has been no recurrence during an observation time of 
four years. 

Fig .  4. Case 2. Muscle necrosis wit if in focus. The degenera ted  muscle  fibres 
are sepa ra t ed  by  wide,  oedematous  spaces filled wi th  a necrotic or necro- 
biotic re t iculum, invaded  by  neutrophil ic  leukocytes .  (PAS s ta in ing accord- 

ing to ~-VfeManus, x 192) 

strongly PAS-positive (Fig. 5). The walls of the coarsest 
capillaries and arterioles exhibited concentric, PAS- 
positive lamellas. At the boundary between intact  and 
abnormal muscle tissue, intraneural capillaries were 

Fig.  5. Case 2, Per i focal  in tac t  muscle  t issue displaying capi l la ropathy simi- 
lar  to tha t  in  Case 1 (cf. Fig.  2). (PAS s ta in ing  according to l~IcManns 

x 480) 

Discussion 

The pathological picture was essentially the same in 
these two cases: within a circumscribed focus, in biceps 
femoris in Case 1 and in vastus lateralis in Case 2, 
regions of haemorrhagic necrosis were found surrounded 
by  muscle tissue that  showed regressive changes and 
signs of regeneration. The gross and microscopical 
appearances agreed with those of muscular degenera- 
tion following isehaemia (cf. ADAMS, DECaY-BRow,- 
and P~,ARSO~= 1962). Therefore, when considering the 
pathogenesis, it is of special interest tha t  the vessels 
within and outside the foci were pathologically chan- 
ged. The small-vessel lesions can be ascribed to the 
diabetes present in both cases: the lesions agreed with 
those recently described as diabetic microangiopathy 
in muscles (HoLLE 1960, ZACKS, PEACES and ELLI- 
OTT 1962). In  Case 1 the hypertension may  have con- 
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t r i b u t e d  to  the  small-vessel  changes (cf. :BLooDWORTH 
1963). I n  bo th  cases the  coarsest  ar ter ies  showed ar- 
teriosclerosis,  advanced  M6NCKEBElCG'S arter iosclero-  
sis in Case 1 and  a theromatos i s  in Case 2. Thus,  bo th  
smal l  and  large vessels showed lesions t h a t  m a y  have  
been of impor tance  in the  deve lopment  of the  muscular  
changes. A t r auma ,  unnot iced  or forgot ten  b y  the  
pa t ien t ,  could conceivably  have  served as the  precipi-  
t a t i ng  factor .  

The  mic roang iopa thy  was more pronounced  in the  
degenera t ive ly  a l te red  foci t h a n  in the  perifocal  muscle 
t issue. I t  is difficult to  tel l  whether  this  difference 
ex is ted  before the  onset  of the  muscular  degenerat ion.  
I f  not ,  i ts  exp lana t ion  migh t  be t h a t  anoxia  enhances 
the  deve lopment  of the  d iabet ic  mic roang iopa thy .  

The observa t ion  of in t raneura l  d iabet ic  microangio-  
p a t h y  in bo th  cases is in te res t ing  because i t  m a y  signify 
t h a t  nerve factors  were involved  in the  pathogenesis .  

I n  bo th  cases the  clinical p ic ture  s imula ted  a 
tumour ;  the  reason was p r o b a b l y  the  in te r s t i t i a l  fibrosis 
and  oedema wi th in  the  foci, as well as the i r  d is t inc t ive  
demarca t ion .  The clinical  picture ,  wi th  the  lesions 
present ing as tumor i form,  is qui te  different  f rom t h a t  
of d iabet ic  a m y o t r o p h y  (GAI~LAND 1955), a muscula r  
d isorder  in diabetes ,  which has been much  deb a t e d  in  

recent  years  (for l i t e ra tu re  see LOCKE, LAWICENCE and  
LEGG 1963); cl inical ly the  d iabet ic  a m y o t r o p h y  appears  
as a wast ing of muscle,  

According to  the  clinical and  pa thologica l  pictures,  
an app rop r i a t e  t e rm  for th is  lesion observed in two 
diabet ics  seems to be - -  t umor i fo rm focal muscu la r  
degenerat ion.  
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