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SOLITARY ADULT XANTHOGRANULOMA: 

A CASE REPORT WITH NEW OBSERVATION 

ON LIPID DROPLET FORMATION 
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Ab�trcu·t. A ca,e of "'l11ary xamhogranuloma wa, ,tudied 
by opLical and clectron micro,copy. The tu mor paren­
ch} ma celh \\ere composed mainly of multilocular lipid 
droplct, togethcr with rough-surfaccu endopla,mic re­
t1culum. a fe..., mitochondria. glycogen particle,. and fine 
filaments ,par,ely ,cattereu throughout the cytopla,m. 
The parenchyma celb bore a clo,e structural re,emblance 
LO Ito', ·'fat-storing cells" which are ,ituated in Di,,c·s 
,pace. conwin lipid droplet, and are thought to be Lhe only 
cells participat111g in intralobular fibrillogcne,i, in the 
liver. Anothcr notable finding wa, that t�e lipid droplel\ of 
the tu mor parcnchyma cells originated directl y from 
rough-,urfaced cndoplasmic reticulum. Thus. the tumor 
morphology wa, incompatible with the currently favored 
concept of a benign. reactive non-neopla,tic proce,, of 
prominently his11ocy1ic cell,, bcing churacterized instead 
b) prominent!) fibroblastic cells

/\ey 11·ord, Solitary adult xanthogranuloma: Xantho-
grnnuloma: Lipid droplet: Lipogene,is; Fat· 
,toring cell 

Solitary adult xanthogranuloma (SAX) was first <le­
�cribcd in the liternture hy Ro<lrigue? cl al. in I 976 
( 12) ... Juvenile xanthogranuloma" was ,aid to have

cssentially thc same histology irrespective of 

,, hether foun<l in children or adults. and whcther of

multiple typc or �olitary type ( 12). Howcver. the

pathogencsis of SAX and other tumor-. of this kind

has not been elucidated. The present observations

focu� on the ultra�tructure of the tumor parench} •

ma cells. and the discu:,,ion consider, the origin of

the tumor together with the morphogcnesi, of the

lipid droplets.

I\IATERJALS A 1D METHODS 

A 31-year-old Japane,e male with a �olitary lesion in the 
left lateral abdominal region ob�erved a rapid increa�e in 
,ize of the lesion over a period of 3 months. The le,ion 
was a protruding semi,pherical papule. mea�uring 9x9x9 

mm. and appeared to be a �lightly yellowish brown ela�tic
tu mor crowned with thin, circinate. whitish �cale� (Fig. I).

or histiocyroma. The lc�1on was exci:,ed whole and hi,­
tologically diagnoscd as �anthogranuloma. It was finall} 
diagnosed a:, SAX (12) by a combination ofthe hi�tologi­
cal and clinical finding,. Phy\lcal e\amination of the pa­
tient failed lo reveal evidence of concomitant in­
volvement. and thc serum lipid and other laboratory data 
wcre found 10 be normal. 

LiRht mi<'roscopy 

Paraflin-embedded ltssue "'a:, ,tained "ith hemato:-.ylin 
eo,in stain. van Gieson's stain. Wcige11·, clastic fibe1 
�tam. Prussian blue ,tain. and PAS stain with and" 1thout 
dia\lase digestion. Sudan 111 staining wa, ca1Tied out with 
formalin-fixed cryo,tat ,ection,. 

Elec·tro11 micrascopy 

The tissue wa, cut into I mm' cubc�. fixed in 2 'if. glutaral­
dehyde in 0.1 M phosphate buffer (pH 7.4) for 3 hour,. and 
,oaked in 2"< sucrose 0.1 M pho,phatc buffer (pH 7.4) 

o, ernight. The cubes were then post-fö.eu with l <'f o,mk 
acid in the same buffer for 2 hours. dehydratcd in graded 
ethanol. and cmbedded in Epon 812 ad 111od11111 Luft (7). 
Section� were cut in an LKB ultramicrotome and double­
stained with uranyl acetate and Reynold·� lead citrate. 
The ,tained secrion, "'cre ob,ervcd in a JEM-IOOB elec­
tron microscopy with an llCCelerating \ Olage of 80 J.. V. 

RESULTS 

Li1d1t 111icroscopy 

The tumor mostly protruded abovc skin leve!. A 

localized. richly cellular. unencap\ulated growth 

diffusely invaded the dermis: in addition Lo the pro-

The clinical diagnosi, was possibly xanthoma tubero�um FiR , I. Photograph of lcsion. 
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Fig. 2. Low magnification micrograph. The parenchyma 

consists of multilocular lipid vacuoles (asterisk) contain­
ing celb (A. B) excepl for the infiltration of eosinophils 
(E) �par5ely scattered throughout the tumor. Thick arrow.

liferating histiocytic and foamy cell:., the paren­

chyma contained lymphocytic cells. fibroblastic 

cells. and many scauered eosinophils. Although the 

histiocytic cells contained active nuclei. no true 

atypical feature:. or signs of polymorphism wcre 

found. Lymphocytes and plasma cells were scarce. 

Touton-type giant cells were found. though only in 

small numbers. No PAS-positive substances were 

found in the foamy cells. many of which stained 

with Sudan lJI stain in the same way as fuUy dif­

ferentiated cells. A small amount of collagen fiber 

was found with van Gieson·s stain, but no elastic 

fibers were detected by Weigert's elastic fiber stain­

ing of the stroma. Prussian blue staining (for iron) 

was negative. The tumor was thus clearly distin-
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cholestcrol cleft; V. capillary wall:R, erythrocyte: Oouble 
arrow, multilamination of capillary basal laminae: s.

pericapillary area. x 3 300. 

guished from dermatofibroma. histiocytoma, re­

ticulohistiocytoma (reticulohistiocytic granuloma), 

Hand-Schiiller-Christian disease, and tuberous 

xanthoma (6). 

Electron microscopy 

The tumor consisted mainly of lipid vacuole-con­

taining parenchyma cells (LVC). together with inlil-

Fig. 3. A representative parenchyma cell containing ten 
lipid vacuoles (I.) and well developed; also shown is the 
more or less dilatcd rough-surfaccd endoplasmic re­
t iculum (ER). among which diffusely scauered fine fila­
ments (/). glycogen particles (ascensk), mitochondria (MJ, 
and one lysosome (y) are obser,ed. N. nuclcus: Thick 
arro"'. micro-villus. x 52 000. 
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trated eosinophils diffusely scattered throughout 

the tumor (" E" in Fig. 2). The LVC comp1ised two 

polar types of cell (" A 
.
, and "B" in Fig. 2), one (" A 

..

in Fig. 2) being mature and the other c•B" in Fig. 2) 
less mature. Both contained multilocular lipid vac­

uoles and had the same kind of cell organclles. 
though their number differed according to the de­
gree of maturation of the LVC. The cell organelles 
other than lipitl vacuoles were rough-surfaced en­
doplasmic reticulum (rER). mitochondria, Golgi 

complex. centrioles. Iysosomes. g!ycogen panicles, 

and fine filaments. The cholesterol clefts found in 

the cytoplasm embedded in each matrix varied in 

size from 400 to I 200 nm (thick arrow in Fig. 2). 
The matrices of the cholesterol clefts were free 

from lipid vacuoles and lysosomes. lnterstitial fi­

brous tissues were scarce (" K 
.. 

in Fig. 2). Capil­
laries ("C' in Fig. 2) were occasionally found. The 

endothelial cells appeared normal, showing 110 evi­
dence of vacuolization despite abundant lipid vac­
uoles in the stromal cell-L VC-around the vessel. 
The pericapilJary spaces ("s'' in Fig. 2) appeared 
loosely textured due to lucent areas suggesting 
ederna, and showed replication of stratified basal 

lamina, suggesting rapid regeneration (9, 10) of the 

endothelial cells (double arrow in Fig. 2). In those 
areas where the LVC were closely packed. the pro­
jections of adjacent cells intertwined. some of the 

LVC horders being attached by desmosome-like 

structures. The latter were about 90 nm long and 
the opposed plasma membranes were separated by 
a parallel distance of some 40-60 nm. lntercellular 
contact layer-like structures from 10-15 nm thick 
were occasionally found in the middle of the 

opposed plasma membrane. 

An L VC containing a fair number of lipid vac­

uoles is shown in Fig. 3. Well-developed rER ("E" 
in Fig. 3) and lipid vacuoles were observed 

throughout the cytoplasm, together with a small 

number of mitochondria (''M" in Fig. 3), lysosomes 

("y" in Fig. 3). glycogen particles (Asterisk in Fig. 

Fig. 4A. Enlargement of the asterisk area in Fig. 48. 
showing that lipid vacuoles (L) originate directly from 
dilated rough-surfaced endoplasmic reticulum (ER). N,

nucleus;f, fine filamenl. X46000. 
Fig. 4B. Presented to assist understanding of Fig. 4 A. 
N. nucleus. x 15 000.
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3). and fine filament� ("f' in Fig. 3). Most of the 

rER were more or less dilated. A parallel array of 

elongated ftattened rER showing a lamellar pattern 
was occasionally observed (Fig. 3). No surrounding 

basal lamina was found. and the plasma membrane

occasionally formed microvilli or thin projections 

(Thick arrow in Fig. 3): pinocytosis and vesicula­
tion of the peripheral cytoplasm were rare. 

It is clear from the foregoing findings that the 
LVC exhibit no sign of phagocytic activity. Fur­

ther, neither the rod-like tubular structures 6-7 nm 

in diameter nor disc- or plate-like structures 40-50 

nm in thickness characteristic of histiocytosis X 
could be detectetl. Were the lipid vacuoles found in 
this study absent. the L VC would resemble a fibro­

blast rather than a histiocyte. Thus, in this respect, 

the tumor parenchyma cell (L VC) was very similar 
to l to's ••fat-storing cell'· (4). which is thought to 
play a leading pai·t in intralobular fibrillogenesis of 

the liver and is thought to be one of the so-called 
fibroblast-likc cells. such as lung interalveolar cells. 
and kidney interstitial cells (5). Fig. 4 A (an en­
largement of the asterisk area in Fig. 4B) could be 

interpreted as showing that vacuoles come from 

dilated rER. 

Thus. the area marked by an arrow in Fig. 4 A 
was thought to represent the formation of the initial 
stage of a lipid vacuole (''L" in Fig. 4A) derived 
exclusively from rER ("ER" in Fig. 4A). ln addi­

tion to rER and lipid vacuoles, fine filaments some 

90 to 120 nm in diameter were scattered throughout 
the cytoplasm (Fig. 4 A). Fig. 4 B has been pre­
sented to show more clearly the origin of the lipid 
vacuoles and the relationship with rER in Fig. 4 A. 
The rER showed some variation of density, which 

revealed a tendency to diminish in dilated rER, that 
is in lipid vacuoles (Fig. 4B). This would also sup­

port the view that parenchyma cells derive from one 

of the so-called fibroblast-like cells. 

DISCUSSJON 

The literature on solitary adult xanthogranuloma 

(SAX) is relatively scant (12). No electron micro­
scopic studies of SAX have been documented. 

Light microscopy of SAX was said to reveal the 

same findings as other kinds of xanthogrnnuloma. 
multiple as well as solitary. irrespective of whether 
found.in children or adults (12). According to the 
electron microscopic study of juvenile xantho-
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granuloma by Gonzalez-Crussi & Campbcll (2) in 

two cases diagnosed in a 9-month-old male child 

and a 3-year-old girl. the parenchyma cells con­

sisted exclusively of histiocytic cells and thc ultra­

struccure appeared to diffcr from both eruptive 
xanthoma and lesions of histiocytosis X (2). Fur­

thermore. the origin of the lipid accumulation could 
not be identified (2). 

In the present study. however. the parenchyma 

was compo�ed exclusively of fibroblastic cells and 

it was demonstrated that the lipid vacuoles origi­
nated from rER by de noI·0 synthesis in thc paren­

ch yma cells. The possibility that the parenchyma 

cells derive from the pericyte is discounted by thc 

fäet that a basal lamina could not be detected 

around the parenchyma cells. The parenchyma 

cells showed no sign of phagocytosis. and the or­

ganelles most characteristic of histiocytic cell�. 

such as smooth-surfaced endoplasmic reticulum 

and Birbeck granules, were entirely undetectable. 
The cell organelles characteristic of the paren­

chyma cells in the present study were rER. fine 

filaments. and multilocular lipid vacuoles. 

Thus, the parenchyma cells were very similar to 
the "fat-storing cell" tirst documented by l to  et al. 

in 1952 (3). The fat-storing cell (FSC) is invariably 

situated in Disse·s space and has a relatively well­

developed Golgi complex containing a diplosome. 

sparse small mitochondria. fairly well-dcveloped 
elements of rER. small lysosomes. glycogen parti­
cles and occasionally a single cilium (4). Moreover, 
the FSC contain multilocular lipid droplets as con­

stant and characteristic cytoplasmic inclusion 

bodies (about 2 µm in diameter), none of which fuse 

together into larger ones (4). Possible functions of 

the FSC proposed by ho et al., are (4): I) Lipid 

synthesis and lipid droplet formation, 2) Storage of 

lipid droplets and fat-soluble vitamin A (8. 11). 3) 

Participation in intralobular fibrillogenesis and 4)

Reinforcemcnt of the endothelial lining of the 

sinusoid with a subendothelial process. 

The FSC is the one of the fibroblast-like cell 

group which contains, in addition to FSC, lung sep­

tal cells and kidney intemitial cell (5). These are 

said to be mesenchymal cells and constantly exhibit 
de novo synthesis of intracytoplasmic lipid droplets 
as well as a fibrillogenetic capability (5). 

Because all the specimens had been fixed and 
embedded in paraffin or Epon 812, localization of 

vitamin A in the lipid droplets could not be deter­
mined in thc present study (8, 11). However. the 
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parenchyma cells of the tumor werc con�il>tent with 

fibroblast-like cell/> rather than histiocytic cells. 

The new cytological findings of the present study 

have not previously been reported from xantho­
granu loma of any kind. let alonc SAX. Anothcr 
interest ing tinding was that lipid droplets arise di­
rectly from rER by a de 1101•0 pr ocess. 

The capillaries located in the tumor parenchyma 

showed no clear pathological signs such as degen­

eration. vacuolization or lipid surcharge. Mul­

tilamination of the capiUary basal lamina can be 

interpreted as evidence of repeated stimuli (10) or 

regeneration (9) of the capillary walls. The mul­

tilocular lipid droplet material produced in the 

parenchyma celb was thought to reach the capil­
laries from the blood pla�ma of the patients. who 

had normal values-normolipaemia-in the labora­
tory examination. Although the /3-sitosterol (I) leve! 
of the blood plasma and lesion could not be 

examined in this case, the possibilities of a tuberous 

and/or tendon xanthoma were clearly rulcd out by 

both histological and ultrastructural evidence. 

The present findings raise the possibility of SAX 

histopathogenesis as a tumor of fibroblastic cell 
origin. thm, making SAX essentially differcnt from 
other kinds of xanthogranuloma. 
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