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Case report 

Lipofuscin accumulation in the human spleen 
with an unusual distribution 
A case report 

L. Jonathan Zwi and Irvin A. Lampert 
Departments of Histopathology, Ealing Hospital and Royal Postgraduate Medical School, 
Uxbridge Road, Southall, Middx UB1 3HW, Great Britain 

Summary. Lipofuscin granules were found in an unusual distribution 
in an atrophic human spleen. The pigment was confined to the sinus 
littoral cells and was absent from the splenic histiocytes. The lipofuscin 
differed from the ceroid-type of lipofuscin found in the various condi- 
tions associated with the 'syndrome of the sea-blue histiocyte' in its 
distribution, ultrastructure and its association with splenic atrophy rath- 
er than splenomegaly. 
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Introduction 

Lipofuscin has been found in many organs and tissues in humans and ani- 
mals as a normal concomitant of  ageing and atrophy, due to genetic or 
acquired metabolic abnormalities, or due to exposure to exogenous sub- 
stances (Pearse 1985; Ghadially 1982). Lipofuscin is not, however, a normal 
constituent of  the human spleen, and ultrastructural studies of the spleen 
in humans (Hirasawa and Tokuhiro 1970; Bishop and Lansing 1982) and 
also in rabbits (Burke and Simon 1970a) make no mention of its presence. 
A less oxidised form of lipofuscin, sometimes referred to as ceroid, is found 
in the histiocytic cells of  the human spleen in a number of different condi- 
tions, giving rise to the so-called 'syndrome of the sea-blue histiocyte' (Sil- 
verstein et al. 1970; Rywlin et al. 1971a; Golde et al. 1975). Splenic histio- 
cytic lipofuscin has also been found in certain strains of mice (ceroid type) 
(Crichton et al. 1980) and in trout (Tischendorf 1969). 

We report a case in which typical lipofuscin was encountered in an 
incidentally removed atrophic spleen. In this case, the distribution of the 
pigment was most unusual, being confined to the sinus littoral cells. 
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Case history 

A 69 year old female patient was admitted to hospital for investigation of epigastric and 
back pain and symptoms of large bowel obstruction. She had had a Polya gastrectomy 27 
years previously for a perforated gastric ulcer and she had been relatively well since then. 
She commented that she had been thin since the operation. Radiological investigations showed 
herniation of the splenic flexure of the colon through a left diaphragmatic hernia. At surgery, 
the spleen was noted to be small and was adherent to the diaphragm close to the hernia. 
It was damaged during mobilisation and removed. 

Methods 

The spleen was fixed in 10% formalin. Blocks were processed for routine histology and the 
sections examined after staining with haematoxlin and eosin and a reticulin stain. PAS, 
Schmorl's stain, Perls' stain and a long Ziehl-Neelsen stain were then done to identify the 
pigment found. The alcoholic picric acid procedure for the removal of formalin pigment was 
performed. Blocks from the formalin-fixed tissue were post-fixed in 1% O~O4, embedded 
in epoxy resin and semi-thin sections were stained with toluidine blue. Thin sections were 
stained with lead citrate and uranyl acetate and examined with an AE1 801 electron microscope. 

Results 

Macroscopic appearance 

The spleen was small and weighed only 45 g, but  was o f  normal  shape 
and colour.  The  capsule was smooth  and vessels appeared  normal .  

Light microscopy 

Splenic arterioles showed mild peri-ar ter iolar  fibrosis and splenic cords were 
slightly thickened. An unexpected finding was the presence of  numerous  
small b rown granules in the major i ty  o f  the sinus littoral cells (Fig. 1). 
The  pigment  granules were absent  f rom splenic cord  histiocytes, the cells 
of  the white pulp and the endothelial  and smooth  muscle cells o f  arterioles. 
Occasional  granules were present  extracellularly in the peri-ar ter iolar  colla- 
gen, possibly due to previous incorpora t ion  o f  p igment-containing li t toral 
cells into the growing cuff  of  collagen, with subsequent  death  of  the cells. 
The  pigment  was stained by the Schmorl 's  stain and the long Ziehl-Neelsen 
stain, and was negative by the PAS and Perls' stain, identifying it as a 
lipofuscin. The pigment  was resistant to alcoholic picric acid. 

Electron microscopy 

Ultras t ructura l  preservat ion was fair, despite initial f ixat ion in unbuffered  
formalin,  bu t  membrane  and cell matr ix  loss was evident. The various cells 
o f  the red pulp appeared  normal ,  except for  the presence o f  ovoid osmio- 
philic bodies in mos t  sinus l i t toral cells. Occasional  remnants  o f  limiting 
membranes  were identified a round  these bodies and the globular,  variably 
electron-dense contents  were characterist ic of  typical l ipofuscin (Figs. 2, 3). 
Myel inoid bodies, as seen in human  ceroid accumulat ions and in murine  
lipofuscinosis, were not  present  in this case. 
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Fig. 1. Red pulp of spleen. Lipofuscin is present in most sinus littoral cells. Schmorl's stain 
x 300 

Discussion 

The pigment found in this case was typical lipofuscin, and as such represents 
a new finding in the human  spleen, different to the ceroid-type lipofuscin 
of the ' syndrome of the sea-blue histiocyte'. Both types of lipofuscin result 
from lysosomal accumulation of indigestible oxidised lipidic material and 
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Fig. 2. Red pulp of spleen. Lipofuscin granules are seen in the sinus littoral cells (L), but 
not the histiocytic cells (H), which do contain lysosomes and phagocytosed material. Formalin 
fixed. Lead citrate and uranyl acetate x 4,800. Electron micrograph 
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Fig. 3. Sinus littoral cells containing typical lipofuscin. Formalin fixed. Lead citrate and uranyl 
acetate x 12,600. Electron micrograph 

have approximately similar light microscopic appearances and staining 
properties (Pearse 1985). However, they differ in their ultrastructure and 
origin. Typical lipofuscin appears as irregular, mainly electron-dense globu- 
lar material, thought to originate from autophagocytosis of cell organelles 
(Ghadially 1982), increasing in amount when tissues undergo atrophy (Cole 
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et al. 1971). In contrast, ceroid type lipofuscin granules appear as myelinoid 
bodies ultrastructurally (Ghadially 1982) and accumulate in the spleen or 
other organs, mainly with excessive extracellular phagocytosis (heterophago- 
cytosis), such as in idiopathic thrombocytopoenic purpura or hyperlipidae- 
mia (Rywlin et al. 1971 a; 1971 b) or when inadequate lysosomal digestion 
of lipids results from a metabolic abnormality such as sphyingomyelinase 
deficiency or vitamin E deficiency (Golde et al. 1975; Schnitzer and Loesel 
1968). 

Lipofuscin has not been previously reported in the sinus littoral cells. 
The confinement of the pigment to these cells makes a heterophagocytic 
aetiology very unlikely since littoral cells show minimal phagocytic activity 
compared with splenic cord histiocytes (Burke and Simon 1970b). This 
unusual distribution of the pigment and the small size of the spleen further 
distinguish this case from those of splenic ceroid accumulation. 
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