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Summary. The unusual occurrence of a fibrous histiocytoma of subcutaneous soft tissues, 
bones, and viscera is described in a newborn infant. The clinical and radiologic picture simu- 
lated a congenital fibromatosis, but histologic, electronmicroscopic and tissue culture studies 
indicated a malignant tumor with a bimodal cell population resembling immature fibro- 
blasts and histiocytes. Although less mature and more uniform, it essentially parallels the 
findings in the adult malignant fibrous histiocytomas. 
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Zusammen/assung. Ein fibr6ses Histiocytom in subkutanem Bindegewebe, Knochen und 
parenchymatSsen Organen eines neugeborenen S~uglings wurde morphologisch untersucht. 
Die klinischen und r5ntgenologischen Befunde waren identisch mit denen einer kongeni- 
talen Fibromatose. Die Ergebnisse der histologischen, elektronenoptischen und gcwebekul- 
turellen Untersuchungen deuteten jedoch auf eine maligne Geschwulst, die aus zwei Zell- 
typen bestand. Diese ~hnelten Fibroblasten und Histiozyten und, obwohl weniger differen- 
ziert, entsprachen im wesentlichen den Zellen der malignen fibrSsen Histiozytome der Er- 
wachsenen. 

Introduction 

Fibrous  his t iocytoma is a t e rm  applied to a group of benign and  mal ignan t  
lesions bel ieved to be of common histogenesis, a l though their  histologic appear- 
ance may  va ry  considerably.  Previously used synonyms  inc lude  fibrous xan- 
thoma and  sclerosing hemangioma,  xanthosarcoma,  and  mal ignan t  fibrous xan- 
thoma.  This report  describes a ma l ignan t  fibrous his t iocytoma in  a newborn  in- 
fan t  present ing  with the clinical and  radiologic features of a congenital  fibro- 

matosis.  

Clinical Abstract 
The patient was a 2-days-old lethargic term infant with symptoms of respiratory dis- 

tress and a left upper hemiparesis. A 4X5 cm firm immobile left retroauricular mass en- 
croached upon the adjacent occipital and cervical areas. The neurologic examination sug- 
gested a compression of the spinal cord and injury to cranial nerves IX-XII. A skeletal survey 
revealed a large destructive lesion in the left temporal and occipital bones as well as de- 
struction of the petrous bone and the base of the skull. Other lytic lesions were found in the 
proximal right humerus, the distal right ulna, both proximal femora, the pelvis, and the 
cMcaneus. The cerebrospinal fluid contained protein in excess of 800 mg/100 ml and some 
questionable tumor cells. The infant deteriorated rapidly, developed seizures, and died in 
a decerebrate posture. 

Material and Methods 
Biopsy tissue was fixed for light microscopy in Bouin's solution and for electron mi- 

croscopy by immersion of 1 mm cubes in cold 2.5 % glutaraldehyde for 1-2 h, washed in 
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0.1M phosphate buffer at pH 7.4 and postfixed for 1 h in Dalton's fixative. Dehydration 
was carried out in graded concentrations of ethanol following block staining with uranyl 
acetate for 15 rain. The tissue was embedded in Spurr's medium and cut with glass knives 
on a Porter-Blum nlicrotome, mounted on uncoated copper grids, stained with uranyl ace- 
tate and lead citrate and examined under a Siemens Elmiskop 1 A. 

For tissue culture some fragments of the tumor were explanted in plastic flasks coated 
with rat tail collagen and fed with MEM Eagle's nutrient medium to which were added 
10 % fetal calf serum, glutamine, bicarbonate, penicillin, streptomycin, and amphotericin 
B. After 2 weeks, the nutrient medium in one flask was decanted, the monotayer washed 
with buffer and then coated with cold 2.5 % glutaraldehyde in 0.1M phosphate buffer at 
a pH of 7.4 for 2 h, washed again with buffer and photographed by interference microscopy. 
A part of the monolayer was stained with toluidine blue. The remainder was dehydrated 
in graded concentrations of ethanol and amylacetate in ethanol, submitted to critical point 
drying, coated with gold palladium in a vacuum unit and examined in a Jeol scanning elec- 
tron microscope. The remainder of the tissue was maintained in culture for 4 weeks. 

Pa thology  

A t  au topsy  the  ma in  t u m o r  mass  measu red  4.5 cm in g rea tes t  d i a m e t e r  (Fig. 
1). I t  had  des t royed  the  pe t rous  bone and  the  ad j acen t  areas  of the  t empora l  
bone  as well as the  lower l a te ra l  aspec t  of t he  occipi ta l  bone bu t  spared  the  fora- 
men  magnum.  The subcu taneous  t issue was i nva de d  and  the  skin a p p e a r e d  th in  
and  s t re tched .  The in t r ac ran ia l  ex tens ion  r ema ined  grossly  e x t r a du ra l  bu t  com- 
pressed bra in  s tem, medul la  ob longa ta  and  cerebel lum causing angula t ion  a t  the  
level  of the  medul la  oblongata .  Smal l  sa te l l i te  nodules  (0.3-1.5 cm) were f i rmly  
a t t a c h e d  to  the  du ra  and  m a y  have  invaded  the  l ep tomeninges  bu t  not  the  neura l  
tissue. The lef t  side of the  spinal  cord  was compressed a t  i ts  en t rance  in to  the  
fo ramen  magnum.  Bone lesions were found  where i nd i ca t ed  b y  the  roentgeno-  
g rams  (Fig. 2). 

The microscopic  examina t i on  of bo th  the  surgical  b iopsy  and  the  a u topsy  
t u m o r  t issue revea led  two p a t t e r n s  of growth,  a spindle  cell pa t t e rn ,  and  a his- 
t iocy te l ike  p a t t e r n  wi th  p r o m i n e n t  g ian t  cell fo rmat ion  especial ly in the  deeper  
por t ions  of the  ma in  tumor .  The  spindle  cells were a r r anged  in a s tor i form fa- 
shion (Fig. 3) or fo rmed  in te r lac ing  bundles .  Many  of the  spindle  cells were qui te  
p l u m p  and  there  was e i ther  t r ans i t ion  to  or in te rmingl ing  wi th  h is t iocyte l ike  
cells (Fig. 4a, b). The  h i s t ioey te l ike  p a t t e r n  was the  p r e d o m i n a n t  one, judg ing  
f rom the  mul t ip le  sect ions t a k e n  a t  au topsy .  I t s  componen t s  consis ted of large 
cells wi th  round- to -ova l  nuclei,  d i s t inc t  nuclear  membranes ,  p rominen t  nucleoli  
and  ample  eosinophil ic  cy top la sm as well as of m a n y  g ian t  cells wi th  nuclei  va-  
ry ing  in number  f rom 2 to  20. Collagen was i r regu la r ly  and  sparse ly  d i s t r ibu ted  
in bo th  pa t t e rns .  These fea tures  were found  in the  b o n y  as well as the  so l i ta ry  
visceral  lesions of the  l iver  a n d  of one adrenal .  The  adrena l  t u m o r  was associa ted  
with  th rombos i s  of an  ad rena l  vein. 

T u m o r  necrosis  was p resen t  only  in the  ma in  mass.  Several  loci  of quest ion- 
able  vascu la r  invas ion  or embol iza t ion  of t u m o r  were no ted  in meningeal  and  
dura l  veins. There  was considerable  va r ia t ion  in the  degree of hyperce l lu la r i ty ,  
t he  d i s t r ibu t ion  of b izarre  g ian t  cells a n d  the  number  of mitoses  f rom area  to  
a rea  (average:  8 per  50 h.p.f.).  Collagen p roduc t ion  a p p e a r e d  sparse,  l%eticulin 
f ibers were shor t  and  h a p h a z a r d l y  d i s t r i bu t ed  be tween  the  t u m o r  cells. F o a m y  
x a n t h o m a t o u s  cells were absent .  



Fig. 1. Cross- section of main  t u m o r  abu t t ing  on bone 

Fig. 2. Cross-section of humera l  bone wi th  t u m o r  
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Fig. 3. Fibrous area of tumor showing storiform pattern. Hematoxylin-phloxin-saffron • 88 

Fig. 4a and b. Mixed population of histiocytelike and fibroblastlike cells with 3 mitoses 
(a) and areas composed of bizarre nistiocytelike and giant cells (b) indicate malignant nature 

of tumor, tIematoxylin-phloxin-saffron (a) • 325, (b) X 250 
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Fig. 5. Outgrowth of histiocytelike cells after 2 weeks in tissue culture. Interference micros- 
copy • 55 

The only pertinent finding in the remainder of the autopsy was a broncho- 
pneumonia. 

Tumor cells grown in tissue culture and fixed after 2 weeks comprised two 
cell types, a spindle-shaped cell and a large irregular cell with broad thin cyto- 
plasmic processes (Fig. 5). By interference microscopy and scanning electron mi- 
croscopy these cells appeared quite flat. Vacuoles and nuclei could be discerned. 
Continuous growth of tumor cells in culture resulted in conversion to a purely 
spindle cell pattern. 

Electron microscopy of the surgieal biopsy of the main mass revealed three 
main cell types. The spindle-shaped and plump cells resembled fibroblasts (Fig. 
6) with their large elongated nuclei, at times folded or invaginated, and ample 
rough endoplasmic reticulum (RELY) in long profiles which occasionally were quite 
dilated and filled with amorphous electron-dense material. Mitochondria were mo- 
derate in number and generally round-to-oval in shape. The Golgi zones appeared 
well developed. Cytoplasmic filaments were scant. 

The cells interpreted by light microscopy as histiocytes and giant cells showed 
a remarkably similar ultrastructural appearance differing essentially only in the 
number of nuclei. These were mostly ovM-to-kidney-shaped but at times also 
quite irregular. The bulky cytoplasm contained many ribosomes and mitoehon- 
dria of variable configuration, some RER, much smooth endoplasmie retieulum, 
and subplasmalemmal vesicles. Phagocytic vacuoles were relatively sparse and 
there were also multivesicular bodies. The cell membranes were ruffled and formed 
pseudopodia and filopodia. Mitotic figures were not uncommon (Figs. 6 and 7). 
Some histiocytelike cells appeared dark and relatively small, others contained 
virtually no phagocytic vacuoles but  otherwise suggested that  they may be im- 
mature histiocytes (Fig. 8). 



Fig. 6. Histiocytelike ceils (A) and fibroblastlike cells, one in mitosis, intermingled frequent- 
Iy. • 6,300 



Fig.  7. Mul t inuclea ted  t u m o r  g iant  cell wi th  a b u n d a n t  R E R  and  m a n y  mi tochondr ia .  • 
7,250. Inser t  : Occasional d i la ted  c is ternae of R E R  conta in  f inely granular  mater ia l ,  x 24,300 
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Fig. 8.3/[any plump and irregular cells with ample cytoplasm and cribriform nucleoli (arrow) 
suggested a histioeytic character by light microscopy, but their ultrastructure failed to reveal 
phagosomes and there was ample REt~. Their ruffled plasma membranes and filopodia, 
their size and shape indicate, however, that  they are probably immature histioeytes. • 13,500 
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Fig. 9. Immature cells, possibly stem cells, were not often encountered. • 10,500 

Even more immature cells were not recognized as a separate group by light 
microscopy, but the ultrastrueture of these smMl-to-medium-sized ovoid cells sho- 
wed a smooth cell membrane and a marked paucity of cytoplasmic organelles; 
instead they displayed masses of ribosomes and occasional localized accumula- 
tions of glycogen (Fig. 9). 

Junctional  complexes between any of the cells were not observed, only points 
of close approximation of cell membranes.  The intercellular interstitinm consisted 
mostly of floeeulent amorphous material. Long-spaced collagen and mature col- 
lagen were extremely sparse (Fig. 10). 
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Fig. 10. Most of the intercellular m~teriM was amorphous or finely fibrillar, but scant long- 
spaced collagen was observed. • 10,500 

Discussion 

Fibrous histiocytomas have been reported uncommonly in the pediatric age 
group. The largest series is still that  of Stout with 27 cases (Kauffman and Stout, 
1961 ; O'Brien and Stout, 1964). Eight of these were considered to be mMignant 
or questionably malignant and were 10 years of age or older. Two tumors re- 
curred locally and one pat ient  died because the growth could not be controlled 
by surgery or radiation. Except  for one pulmonary tumor,  all other pr imary 
sites were in the subcutaneous tissues or the skeletal muscle. Kempson and Ky- 
riakos (1972) included two teen-aged girls in theh ~ group of fibroxanthosarcomas, 
both tumors being solitary and subcutaneous. Soule and Enriquez (1972) did 
not have any  malignant fibrous histioeytoma before the fourth decade among 
their 33 patients from the Mayo Clinic. Eleven fibrous histioeytomas were pri- 
mary  in bone but  no pat ient  was younger than 18 years (Spanier et M., 1975). 
Probably the earliest fibrous histioeytoma occurred at the age of 2 months (Kauff- 
man and Stout, 1961). 

Kauffman and Stout commented on the difficulty in establishing criteria 
which would separate the benign from the potentially malignant fibrous histiocy- 
tomas. Other authors have agreed that  the mitotic rate alone is not a reliable 
indicator of mMignaney (Soule and Enriquez, 1972; Kempson and Gavran, 1964). 
Fibroblasts with irregular, hyperehromatic nuclei and large nucleoli as well as 
many  benign and atypical giant cells in conjunction with mitoses may  be con- 
sidered safe criteria of malignancy in these tumors (Soule and Enriquez, 1972; 
Fu et al., 1975). 
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The presentation of a fibrous histiocytoma with malignant histologic features 
in a newborn infant is quite unusual. Furthermore, the clinical and radiologic picture 
and the distribution of the lesions in the subcutaneous tissues, bones, and vis- 
cera resemble a congenital fibromatosis more than a fibrous histiocytoma. Con- 
genital fibromatosis is generally conidered multifocM rather than metastatic be- 
cause of its histologie composition of mature, thin fibrob]asts without mitoses 
and of many instances of spontaneous regression when the tumor involved only 
musculoskeletM sites (Schaffzin et M., /972 ; Heiple et al., 1972). In addition, fa- 
milial multicentric fibromatosis has been reported in older children (Zayid and 
Dihmis, 1969; Enjoji et M., 1968; Woyke et al., 1970). The malignant histologic 
characteristics would, therefore, indicate that  this congenital fibrous histiocytoma 
is a metastasizing malignant tumor, unusual as it may be. At the present state 
of our knowledge, it is, however, impossible to predict whether the tumor cells 
might have followed the pat tern of conversion that  they showed in tissue cul- 
ture or would have behaved more benignly than their histology indicated, a trait  
that  is not without precedent in congenital tumors (Wigger, 1975). 

Both the congenital and the adult fibrous histiocytomas demonstrate the same 
mixed microscopic pattern, i.e. fibrous and histiocytic, but ultrastructurMly the 
congenital tumor displayed some difference. There was less variation from the 
two basic cell types and less maturi ty of both cell structure and function (Fn 
et M., 1975 ; Merkow et M., 1971). Most fibroblasts and histiocytes were relatively 
immature and showed little evidence of phagocytosis and no production of typi- 
cal collagen fibers. There was also less variety in cytoplasmic organelles; giant 
mitoehondria with rodlike inclusions were absent and so were whorled membra- 
nes, lamellated inclusions, appreciable amounts of mierofilaments and annulate 
lamellae. Junctional complexes, erythrophagocytosis, and complex reduplication 
of the capillary basal lamina were not encountered (Fu etal . ,  1975; Merkow 
et al., 1971). tIistiocytes and giant cells were very much alike aside from the 
expected difference in cell size and the number of nuclei and cytoplasmic orga- 
nelles. Xanthoma cells were absent. 

The cell population of the congenital fibrous histiocytoma may therefore be 
considered even more clearly bimodM than that  of its adult counterpart. In 
principle, it parallels the findings and supports the conclusions of the ultrastruc- 
turM and tissue culture studies in the malignant adult tumors. Still unresolved 
remains the question whether or not there are "two pathways of differentiation 
of a single mesenchymal cell line which has been transformed by the neoplastic 
stimulus" (Fu et al., 1975). 

The authors are grateful to Dr. 1%. Lattes for a careful reading of the manuscript and 
to Kathleen Edwards and Ida Nathan for technical and photographic assistance. 
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