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Membranous lipodystrophy is the name given by Nasu 
et al. of Japan in 1973 to a rare disease in which cyst-like 
lesions of fat occur in subcutaneous and other sites (in- 
cluding within long bones) together with sudanophilic 
leukoencephalopathy. The same disease was reported 
earlier by Finnish doctors (J/irvi et al. 1968; Hakola 
et al. 1970; J/irvi 1970; Sourander 1970; Hakola 1972) 
and described under the title of "osteodysplasia polycys- 
tica hereditaria combined with sclerosing leukoencepha- 
lopathy", or "new hereditary disease charcterized by 
progressive dementia and lipomembranous polycystic 
osteodysplasia. Since then approximately 60 cases have 
been reported in Japan (Inoue et al. 1975; Yagishita 
et al. 1976; Akai et al. 1977; Tanaka 1980; Kitajima 
et al. 1988), 10 cases in Finland (Laasonen 1975; Hakola 
and Partanen 1983), and 5 cases in USA (Wood 1978; 
Bird et al. 1983). 

The cyst-like lesions of limb bones which occur in 
this rare disease progress in early adult life. The lesions 
cause local pain, tenderness and pathological fractures, 
usually followed by neurological disorders including 
convulsions and presenile dementia. Most of the patients 
die in the thirties or early forties from bronchopneumo- 
nia. Histopathological diagnosis is possible by biopsy 
of the bone marrow or synovial tissue (Akai et al. 1977; 
Wood 1978). The fat cells of the bone marrow, synovial 
membrane and other sites are replaced by a convoluted, 
hyaline, eosinophilic membrane of variable thickness 
that surrounds a large space. The membrane is PAS 
positive but negative by resorcinol fuchsin, staining for 
elastic tissue. Masson's trichrome and Azan-Mallory 
stainings of the membrane are blue or red. In frozen 
sections, the membranes and the content of the cyst-like 
space are Sudan III positive. The membrane is also clear- 
ly stained blue by luxol fast blue (Nasu et al. 1973; Wood 
1978). 

Ultrastructurally the convoluted membrane was 
found to be 1 or 2 micron in thickness and was a highly 
complex substance of perpendicularly projecting micro- 
villi that alternated with more or less focally dilated tu- 

bular crypts, which resembled smooth endoplasmic retic- 
ulum. The inner aspects of the microvillous complex 
were well demarcated and it enclosed amorphous highly 
osmiophilic material. Higher magnification did not show 
any definite trilaminar structure of the unit membrane 
that composed of the microvilli or crypts. The outer 
surface of the membrane was poorly defined showing 
direct contact with amorphous intercellular substance 
(Nasu et al. 1973; Wood 1978). Membranocystic lesions 
with thinner membranes without tubular structures were 
also found (Kitajima et al. 1988). 

Neuropsychiatrically, progressive presenile dementia 
resembling Pick's disease and impaired function of the 
pyramidal tracts were found. Pneumoenceophalography 
showed central atrophy and EEG pointed to deep sub- 
cortical lesions. Abnormal behaviour, epileptic seizures 
and urinary incontinence were also found (Sourander 
1970; Hakola 1972, 1983; Nasu et al. 1973). Post mor- 
tem examination of the brain revealed cerebral atrophy 
with marked symmetrical dilatation of the ventricles and 
diminuition of the white matter. Microscopically, atro- 
phy of the subcortical white matter of the frontal and 
temporal lobes with marked astrocytosis and fibrillary 
gliosis and slight or moderate degeneration of myelin 
sheaths were the most prominent changes. The cortical 
grey matter was generally well preserved. 

Extensive genetic study by Hakola (1972) has re- 
vealed that an autosomal recessive gene responsible for 
the inheritance of the disease complex would explain 
both its sporadic and familial occurrence. Although the 
analysis of bone marrow lipids showed no departure 
from the normal preponderance of triglycerides and fat- 
ty acids, the membranous change of the fatty tissues 
has been considered to be the result of metabolic dis- 
order (Nasu et al. 1973; Wood 1978). 

I have found exactly the same membranocystic 
changes in subcutaneous fat tissue in 53 percent of pa- 
tients with ischaemic necrosis of the extremities (Ma- 
chinami 1983, 1984). It has been shown that the mem- 
branous lipodystrophy-like changes can be produced by 
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several forms o f  circulatory dis turbance and that  they 
are one o f  the non-specific changes o f  adipose tissue. 
Membranocys t ic  lesions in fat similar to those o f  mem-  
branous  l ipodys t rophy have been reported in several 
condit ions other  than membranous  l ipodystrophy,  such 
as lupus ery thematosus  profundus ,  fat tissue granuloma,  
experimental ischaemic change o f  bone  marrow,  experi- 
mental  induct ion o f  myelofibrosis  by saponin,  a thero-  
sclerotic plaques and degenerat ing fibrocarti lage (Abrik- 
ossoff  1929; Horie  1954; Arno ld  1956; Rutishauser  et al. 
1960; Shimamine 1976; Nasu  1978; Mach inami  1988). 
It is thus very interesting to note, tha t  c i rculatory distur- 
bance due to arteriolar and capillary necrosis was origi- 
nally considered to be responsible for  the membranocys -  
tic lesions o f  m e m b r a n o u s  l ipodys t rophy (J/irvi 1968; 
Hako la  1972). I have proposed,  following electron mi- 
croscopic studies, that  free fat droplets released f rom 
degenerated fat cells are processed by macrophages  to 
produce  membranocys t i c  lesions (Machinami  1983). 
However,  no  experimental  da ta  have yet been obta ined 
to suppor t  this idea. The m e m b r a n e  of  the m e m b r a n o -  
cystic lesions has been reported to be autof luorescent  
and composed  of  ca rbohydra te  and lipid including phos-  
pholipid, by  convent ional  his tochemistry (Nasu 1978; 
Fuj iwara 1979; Wolman  1980). A l though  recent histo- 
pathological  and electron microscopic  studies using lec- 
tin his tochemistry have demons t ra ted  the presence o f  
alpha D galactose residues in the membranocys t i c  le- 
sions ( K i t @ m a  et al. 1988), the aet iology and pa thogen-  
esis o f  this disease is still unknown.  
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