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Summary. In a light-, electronmicroscopic and autoradiographic study differ- 
ent types of  nerve sheath tumors were classified. Their cellular population 
was quantitatively evaluated in the electron microscope. 

In the neurinoma the predominant  cell was found to be the Schwann 
cell, but in the different types of  neurof ibromata  a variable content of  connec- 
tive tissue cells was noted. The diffuse neurof ibromata showed a quantitative 
cellular composit ion similar to normal  peripheral nerves. In the plexiform 
neurofibroma a large number  of  fibroblasts were present and in the argyro- 
philic neurof ibroma high content of perineurial cells was found. In autora- 
diographic sections the tumors showed in general a low proliferation rate 
(L.i. 1-3.6% ). In the argyrophilic neurof ibrom a higher labelling index (9.5%) 
was found. 

Key words: Neuroma - Neurof ibroma - Ultrastructure - Cell-kinetic. 

Zusammenfassung. Verschiedene Typen von Nervenscheidentumoren wurden 
lichtmikroskopisch, elektronenmikroskopisch und autoradiographisch unter- 
sucht. Die elektronenmikroskopische quantitative Bestimmung der verschie- 
denen Zelltypen in den Tumoren  ergab bei den Neurinomen eine tiberwie- 
gende Beteiligung von Schwannschen Zellen (87,1%). Bei den Neurof ibromen 
konnte eine unterschiedlich groBe Anzahl yon Bindegewebszellen nachgewie- 
sen werden. Die diffusen Neurof ibrome wiesen im allgemeinen eine Zellpopu- 
lation auf, wie man sie auch in normalen peripheren Nerven finden kann. 
Bei den plexiformen Neurof ibromen fiberwogen die Fibroblasten und bei 
den argyrophilen Neurof ibromen wurde eine hohe Perineuralzellbeteiligung 
gefunden. Die Proliferationsrate der Tumore  in der Autoradiographie war 
im allgemeinen relativ gering, nur das argyrophile Neurof ibrom wies einen 
deutlich h6heren Markierungsindex (9,5%) auf. 

For offprints contact: Doz. Dr. G. Lassmann, Neurologisches Institut der Universit/it, IX., Schwarz- 
spanierstr. 17, A-1090 Wien, Austria 
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Introduction 

Light microscopic classification of nerve sheath tumors has always been contro- 
versial because of the difficulty of identifying individual cell types in peripheral 
nerves by the light microscope. A summary of the different nomenclatures 
is given in Table 1. 

When the electron microscope was introduced into the investigation of nerve 
sheath tumors (Luse, 1960; Gruner, 1960) it was hoped to eliminate the discre- 
pancies of nomenclature because of the better cell identification then possible. 
However, once again controversial results were obtained, firstly because few 
light microscopical types of peripheral nerve tumors had been investigated (Neur- 
inoma: Pineda, 1964; Wechsler and Hossmann, 1965; Waggener, 1966; Cervos 
Navarro and Matakas, 1968 ; Fisher and Vuzevski, 1968 ; Cravioto, 1969. Diffuse 
Neurofibroma: Pineda, 1966; Poirier et al., 1968; Fisher and Vuzevski, 1968; 
Weber and Braun,Falco, 1972; Kimura et al., 1974. Neurofibroma with tactile 
corpuscles: Weiser, 1975) and secondly many different cell types (Schwann 
cells, fibroblasts, perineurial cells etc.) have been found in the tumors (e.g. 
Poirier et al., 1968; Raimondi and Beckman, 1967; Fisher and Vuzevski, 1968; 
Cravioto, 1969). The aim of this investigation was to select different types 
of nerve sheath tumors with the light microscope and to study their cell popula- 
tion, quantitatively, in the electron microscope. In addition an attempt was 
made to evaluate the proliferation kinetics of these tumors, using an in vitro 
autoradiographic method. 

Table 1. Review of the different nomenclatures of benign nerve sheath tumors 
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Materials and Methods 

The clinical data of the patients are summarized in Table 2. The material investigated represented 
either biopsy specimens or tissue gained from surgical intervention. Immediately after resection 
the material was divided into small tissue blocks, which were prepared in the following ways: 

a) Frozen material was used for the demonstration of Acetylcholinesterase (Karnovsky and 
Roots, 1964). 

b) Formalin fixed material was treated for the demonstration of biogenic amines (Sakharowa 
and Sakharow, 1971) or embedded in paraffin. The sections were stained with HE, Alcian blue, 
van Gieson Elastic, Cauna silver technique. 

c) Thin tissue slices were incubated in tissue culture medium (Trowells T 8) containing 20 g 
Ci H3-Thymidine/ml for one hour at 37~ and afterwards fixed in Glutaraldehyde and Osmium- 
tetroxide Palade and embedded in Epon 812. 

The autoradiographic procedure on semithin sections was performed as described earlier (Ju- 
recka et al., 1975). 

Ultrathin sections were examined in a Philips EM 200 after staining with Uranylacetate and 
lead citrate. 

For quantitative evaluation in the electron microscope at least I000 cells of each specimen 
were classified. Cells were counted only when their nucleus was cut in the plane of section. Determina- 
tion of the labelling index was performed by evaluating the relativ amount of labelled cells of 
at least 4000 cells counted in light microscopic autoradiographic sections. 

Table 2. Clinical diagnosis of the patients. Localization of the biopsy and light microscopic classifica- 
tion of the tumors investigated 

No. Name Age Clin. Diag. Localisation Light microscopic 
of biopsy diagnosis I J 

1 St.R. 49a Acoustic neurinoma Acoustic Neurinoma 
nerve 

2 P.W. 1 1/2a Neurofibromatosis Face Plexiform neurofibroma 

3 W.A. 15 a Neurofibromatosis Neck Plexiform neurofibroma 

4 K.H. 26a Neurofibromatosis Trunk Diffuse neurofibroma 

5 H.K. 28 a Neurofibromatosis Face Diffuse neurofibroma 

6 T.E. 33 a Neurofibromatosis Arm 

7 T.E. 33a Neurofibromatosis Thigh 

8 N.C. 51 a Neurofibromat osis Leg 

9 L.M. 52a Neurofibromatosis Breast 

10 S.F. 52a Neurofibromatosis Trunk 

11 W.A. 52 a Neur ofibromatosis Neck 

12 V.E. 53a Neurofibromatosis Trunk 

13 P.M. 13a Neurofibromatosis Arm 

+ Tactile corpuscles 

Diffuse neurofibroma 

Diffuse neurofibroma 

Diffuse neurofibroma 

Diffuse neurofibroma 

Diffuse neurofibroma 

Diffuse neurofibroma 

Diffuse neurofibroma 

Argyrophilic neurofibroma 

Results 

1. Common Features in Different Types of Peripheral Nerve Tumors 

a) Cells. In  all t y p e s  o f  n e r v e  s h e a t h  t u m o r s  cells  c h a r a c t e r i s t i c  o f  n o r m a l  

p e r i p h e r a l  n e r v e s  w e r e  o b s e r v e d  in t h e  l igh t  a n d  e l e c t r o n  m i c r o s c o p e .  H o w e v e r  
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distinct differences in the quantitative relationships of the individual cell types 
were found (Table 3). 

Schwann cells were covered by a continuous basement membrane. The cells 
themselves contained a rounded or ovoid nucleus, a variable amount of cyto- 
plasm and often long slender cell processes. Among the few cytoplasmic or- 
ganelles, mitochondria predominated. Sometimes bundles of tiny intracytoplas- 
mic filaments were found (Fig. 1 a). 

During the process of tumor formation the Schwann cells had mostly lost 
their characteristic relationship to the axons. However in all nerve sheath tumors 
except the Neurinoma myelinated and unmyelinated nerve fibers were found, 
if selected areas were examined (Fig. 1 a, Fig. 2). 

Occasionally, the Schwann cells of myelinated nerve fibers contained some 
myelin figures which could be interpreted as signs of myelin destruction (Fig. 2a). 
In one case some re-Granules were observed in the cytoplasm of Schwann ceils 
of these fibers (Fig. 2b). 

Regenerative phenomena (cluster formation of Schwann cells around myeli- 
hated and unmyelinated nerve fibers, basement membrane duplications around 
nerve fibers) were sometimes detected. Tumorous Schwann cells often formed 
onion bulb like formations around central myelinated fibers (Fig. 2c) as de- 
scribed by Ohnishi and Nada (1972). 

Fibroblasts lacked a basement membrane (Fig. 1 a). The elongated sometimes 
spindlelshaped nucleus showed a more dense arrangement of chromatin. The 

Table 3. Electron microscopic cell counts and labelling indices in the tumors investigated 

No. SC F PC Mast Vessels Ly LI C/SU 
cell mono- 

EC Peri- nucl. C. 
cytes 

1 NN 87.1 1.9 2.4 0.2 8.4 
2 PNE 42.6 48.0 2.7 0 5.4 0.2 1.1 1.0 
3 PNF 30.4 45.1 2.5 1.5 13.5 3.3 3.7 2.0 
4 DNF 52.5 31,2 7.6 3.0 5.4 0.3 3.6 
5 D N F + T  25.9 34.2 1.1 12.9 16.9 2.9 6.1 1.2 
6 D N F  50.9 30.8 8.6 3,3 5.8 0.6 1.0 
7 DNF 53.0 30.3 4.2 3.2 7.0 2.2 0.1 1.0 
8 D N F  55.6 27.8 0.9 8.7 4.8 0.4 1.8 1.1 
9 D N F  74.8 15.9 0.9 3.t 4.1 0.3 0.9 3.6 

10 D N F  59.1 30.4 1.2 1.4 7.2 0.7 
11 D N F + T  58.3 27.6 1.0 2.7 7.7 1.7 1.0 3.4 
12 D N F  61.6 26.7 0.7 4.9 5.8 0.3 0.1 
13 ANF 37.1 17.3 30.7 2.2 11.0 1.2 0.5 EN 

7.4 
EP 
9.5 

69.0 
16.8 
55.1 
35.7 
43.4 
42.0 
67.5 
61.5 

66.9 

EN 
20.7 
EP 
42.7 

NN = Neurinoma, PNF = Plexiform Neurofibroma, D N F  = Diffuse Neurofibroma, ANF = Argyro- 
phitic Neurofibroma, T = Tactile Corpuscles, SC = Schwann Ceils, F = Fibroblasts, PC = Perineurial 
Cells, EC=Endothelial  Cells, Ly=Lymphocytes,  LI=Labell ing index, C/SU=Cell /Square Unit, 
EN = Endoneurial, EP = Epineurial 



Fig. 1. a No. 11 Diffuse Neurofibroma. Schwann cells and their processes can be recognized by 
their continuous basement membrane. An axon (T) is surrounded by multiple layers of basement 
membranes. In the middle of the figure a process of a connective tissue cell. (A) Long spacing 
collagen, x 12,000. b No. 4 Diffuse Neurofibroma. Numerous perineurial cell processes covered 
by a basement membrane and numerous surface vesicels, x 12,000. c No. 5. Typical mast cell 
in a diffuse Neurofibroma. x 9000. d No. 2. Lymphocyte in a plexiform Neurofibroma. x 9000 



Fig. 2. a No. 5. Myelinated nerve fiber in a diffuse Neurofibroma. The Schwann cell cytoplasma 
contains some myelin figures and pigment, x 4800. b No. 2. Myelinated nerve fiber in a plexiform 
Neurofibroma. In the Schwann cell cytoplasm sometimes 7r-Granules could be found (1"). x 18,000. 
e No. 9. Myelinated nerve fiber in a diffuse Neurofibroma. The nerve fiber (I") is surrounded 
by numerous concentric Schwann cell processes, forming an onion bulb like structure, x6000. 
d No. 5. Tactile corpuscle like formation in a diffuse Neurofibroma. Semithin section, x 500. 
e No. 5: The same structure as in Figure 2d in the electron microscope. The cell processes are 
covered by a basement membrane and contain no surface vesicles, x 14,500 
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cytoplasm contained more cell organelles, including smooth and rough endo- 
plasmic reticulum, a Golgi apparatus and mitochondria. 

The typical perineurial cell was a spindle shaped cell with a chromatin 
dense, elongated nucleus and long slender overlapping and sometimes ramifying 
cell processes. The surface of the cells was covered by a basement membrane 
and numerous surface vesicles. There were few organelles and cytoplasmic fibrils 
were sometimes found (Fig. 1 b). Cells probably representing a transition between 
fibroblasts and perineurial ceils were sometimes found. Apart from these typical 
cells a variable number of other cell types were present. These included mast 
cells (Fig. 1 c) lymphocytes and mononuclear cells mostly in a perivascular posi- 
tion (Fig. 1 d), capillary endothelial cells, pericytes and smooth muscle cells. 

b) Blood Vessels. The blood vessels of the tumors sometimes contained multiple 
layers of basement membranes but otherwise showed normal ultrastructure. 
Vascularity varied in the different types of tumors;  this is quantitatively reflected 
by the number of endothelial cells in Table 3. 

c) Connective Tissue Fibers. A detailed description of the structure of connective 
tissue fibers has been given in a previous report (Lassmann et al., 1975). In 
tumor tissue a variable amount  of collagenous fibers of endo- and epineurial 
type as well as long-spacing collagen (Fig. 1 a) and some elastic fibers are found. 

d) Mucoid Degeneration. A common feature of the peripheral nerve sheath 
tumors is the so-called mucoid degeneration (Krficke, 1942). This is characterized 
b y a n  increase of Alcian blue positive ground substance in the endoneurium 
combined with a diminution of endoneurial cellular structures and the occurrence 
of socalled "K6rnchenzel len"  (Krficke, 1939) (Fig. 3 b). In the electron micro- 
scope this mucoid material was not visible, but large vacuolated fibroblast-like 
cells were often found in these areas (Asbury et al., 1971). The vacuoles often 
contained microfibrillary or filamentous material (Fig. 3 b). Sometimes bundles 
of collagenous fibrils were found within the vacuoles, and it was sometimes 
also possible to demonstrate communication between the vacuoles and the ex- 
tracellular space. 

2. Specific Features of Individual Types of Peripheral Nerve Sheath Tumors 

a) Neurinoma. This tumor type was predominately composed of Schwann cells 
(Table 3). In Antoni Typ A areas (Fig. 4e) often numerous Schwann cells and 
their processes were bundeled together and surrounded by a common basement 
membrane (Fig. 4g), whereas in Antoni  Typ B areas Schwann cells were more 
isolated and often contained cytoplasmic inclusions. 

b) Plexiform Neurofibroma. In light microscopic sections of plexiform Neurofi- 
broma large areas of the nerve fascicles showed signs of mucoid degeneration 
while other areas revealed normal endoneurial structure containing numerous 
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mye l ina t ed  and  unmye l ina t ed  nerve fibers (Fig.  3 a -c) .  Besides o f  the  demons t r a -  
t ion  o f  nerve fibers by  the C a u n a  silver t echn ique  and  ace ty lchol ines te rase  
reac t ion ,  in one case (No.  3) n u m e r o u s  adrenerg ic  nerve fibers were recognized  
wi th  the  a i m  of  fo rma l in  induced  f luorescence.  

In  the  e lec t ron  mic roscope  the t u m o r  cell p o p u l a t i o n  revealed  a p r edomi -  
nance  o f  connect ive  t issue cells. 

c) Diffuse Neurofibroma. Diffuse N e u r o f i b r o m a  (Fig.  3 f, g) was mos t ly  bui l t  
up  by  Schwann  cells and  connect ive  t issue cells. The  quan t i t a t ive  eva lua t ion  
of  the  different  cell types  revealed an average  o f  50 -60% Schwann  cells, 2 0 - 3 0 %  
connect ive  t issue cells and  a var iab le  a m o u n t  o f  per ineur ia l  cells (Table  3). 
These  values  are  c o m p a r a b l e  wi th  the  cel lular  c o m p o s i t i o n  of  n o r m a l  pe r iphera l  
nerves  (Thomas ,  1963; O c h o a  and  Mai r ,  1969). This  quan t i t a t ive  re la t ion  was 
re la t ively  cons t an t  wi th  the  except ion  of  two tumors ,  one with  an  a m o u n t  
o f  75% Schwann  cells, the o ther  wi th  26% Schwann  cells. 

In  two cases of  diffuse n e u r o f i b r o m a t a  tact i le  corpusc le  l ike fo rma t ions  
(Verocay  Bodies)  were found.  In  the e lec t ron  microscope ,  these s t ructures  were 
bui l t  up  ent i re ly  by  Schwann  cells (Fig.  2 d, e). 

d) Argyrophilic Neurofi'broma. In  the a rgy roph i l i c  n e u r o f i b r o m a  areas  of  endo-  
neur ia l  t u m o r  f o r m a t i o n  l ike p lex i fo rm n e u r o f i b r o m a  were found  toge ther  with 
areas  of  diffuse t u m o r  g rowth  (Fig.  4a -c ) .  In  the  silver i m p r e g n a t i o n  ( C a u n a )  
n u m e r o u s  a rgy roph i l i c  cells and  cell processes  were no ted  (Fig.  4d) .  The  nerve 
fascicles in the p lex i fo rm pa r t  of  the t u m o r  were charac te r i zed  by  a largely 
increased  th ickness  o f  the  pe r ineur ium.  In  the  e n d o n e u r i u m  large areas  s h o w e d  
signs o f  m u c o i d  degenera t ion .  In  be tween some mye l ina t ed  and  unmye l ina t e d  
nerve fibers were found.  The  quan t i t a t ive  eva lua t ion  o f  the cell p o p u l a t i o n  
in this  t u m o r  type  revealed  a high a m o u n t  o f  per ineur ia l  cells (31%, Table  3) 
in the p lex i fo rm as well as in the diffuse areas  of  the  tumor .  

C o m p a r i n g  the sect ions t r ea ted  with  the  C a u n a  silver i m p r e g n a t i o n  technique  
with  the  s t ruc ture  in the e lec t ron  mic roscope  it seemed tha t  the a rgyroph i l i c  
cell processes  be longed  to pe r ineur ia l  cells as well as to  Schwann  cells. 

Fig. 3. a No. 2. Thickened nerve fascicle in a plexiform Neurofibroma embedded in muscle tissue. 
Only in a small part in the center of the fascicle normal endoneurial structure can be found. 
Paraffin section, H.E. x 100. b No. 2. Marginal zone of a nerve fascicle in plexiform Neurofibroma 
showing signs of mucoid degeneration with a so called "K6rnchenzelle". Semithin section, x 640. 
c No. 2. Central part of a nerve fascicle in plexiform Neurofibroma. Scattered myelinated nerve 
fibers are surrounded by an increased amount of ground substance and some connective tissue 
cells. Semithin section, x 640. d No. 3. Adrenergic nerve fibers in the central part of a nerve 
fascicle in plexiform Neurofibroma. Formalin induced Fluorescence (Sakharov). x 480. e No. 2. 
Electron micrograph of a so called "K6rnchenzelle ~ (Giant vacuolated fibroblast). The content 
of the vacuoles is similar to the content of the extracellular space, x 8700. f No. 5. Diffuse Neurofi- 
broma. In the center the transition of a nerve fascicle in the tumor tissue can be seen (T). Paraffin 
section, HE. x 125. g No. 5. Nerve fibers in a diffuse Neurofibroma. Cauna silver technique. 
x 400 
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Fig. 4. a No. 13. Rows of tumor tissue in the diffuse part of argyrophilic Neurofibroma. Paraffin 
section, HE. x 200. b No. 13. Diffuse part of an argyrophilic Neurofibroma. The cell population 
consists of rounded and spindle shaped cells. Semithin section, x400. e No. 13. Plexiform part 
of an argyrophilic Nenrofibroma. The Perineurium of the fascicles is markedly increased in thickness. 
In the Endoneurium (EN) signs of mucoid degeneration can be demonstrated. Semithin section. 
x 320. d No. 13. Argyrophilic Neurofibroma. In the sections treated with the Cauna silver technique 

numerous argyrophilic cells and cell processes can be demonstrated. Cauna silver technique, x 800. 
e No. 1. Fibrillary portion of a Neurinoma. Paraffin section, HE. x 120. f No. 13. Autoradiography 
of an argyrophilic Neurofibroma. Two cells with ovoid nuclei are labelled. Semithin section, x 400. 
g No. 1. Fibrillary portion of Neurinoma. Numerous Schwann cell processes are covered by a 
common basement membrane (T). x 8400 
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3. Autoradiography 

All nerve sheath tumors investigated with autoradiography had a low labelling 
index (Table 3). As far as could be determined from light microscopic sections, 
Schwann cells, connective tissue cells and perineurial cells were all labelled. 
The labelling indices of diffuse neurofibromata ranged from 1~ to 3.4o/0o. 
Argyrophilic neurofibroma had a higher labelling index (9.5%o). The plexiform 
Neurofibroma revealed a very low proliferation rate (1-2~ Table 3). 

Discussion 

Our identification of the individual cell types in nerve sheath tumors was based 
on the characteristic appearances of these cells in normal peripheral nerves 
(Gamble, 1964; Thomas, 1963; R6hlich and Knoop, 1961). In general, discrimi- 
nation of the different cell types was simple. Nevertheless the characterization 
of an individual cell sometimes proved difficult, especially regarding the transi- 
tional forms between perineural cells and fibroblasts. The main characteristic 
of Schwann cells- their relationship to axons-  is mostly lost in peripheral nerve 
tumors and can only be found in the vicinity of nerve bundles entering the 
tumor. Previous light microscopic observations have suggested that de- and 
regenerative phenomena of myelinated and unmyelinated nerve fibers are very 
rare (Verocay, 1910; Thies, 1954; Lassmann, 1967), a finding supported by 
our present investigation. The nature of the cell responsible for the formation 
of nerve sheath tumors has been a matter of controversy since the first descrip- 
tions by Virchow (1859), Verneul (1861), Recklinghausen (1882) and Bruns 
(1908). Whereas in Neurinoma most electron microscopic descriptions claim 
the Schwann cell to be the tumor forming cell (Gruner, 1960; Luse, 1960; 
Wechsler and Hossmann, 1965; Poirier et al., 1968; Cervos-Navarro and Ma- 
takas, 1968; Cravioto, 1969), in Neurofibromata a variable content of other 
cell types has always been found. This observation is also confirmed by our 
investigation. We have quantified these differences in cell population and our 
results in various tumors ranged from a predominantly Schwann cell type, 
to predominantly fibroblastic tumors or tumors with a high coment of perineur- 
ial cells. 

The occurrence of cells without basement membrane has been explained 
in various ways, either by an incorporation of connective tissue cells from 
the primary tissue by the proliferating Schwann cells (Gruner, 1960; Waggener, 
1966; Cravioto, 1969), an explaination that would not explain the high content 
of connective tissue cells in the plexiform neurofibromata or by dedifferentiation 
of Schwann cells into cells similar to connective tissue cells in the course of 
tumor formation (Heine et al., 1976). Alternatively Schwann cells, connective 
tissue cells and perineurial cells might all differentiate from a pluripotent mesen- 
chymal stem cell (Feigin, 1971). We were not able to find convincing evidence 
from our material to support these views. 

It has been suggested that all elements of normal peripheral nerves are 
involved in the formation of neurofibromata (Poirier et al., 1968; Chino and 
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Tsuruhara, 1968; Kimura et al., 1974; Lassmann et al., 1976). This hypothesis 
seems to agree with our observations in diffuse neurofibromata, which with 
two exceptions have a cellular composition similar to that of normal peripheral 
nerves. 

The formation of tactile corpuscle like structures in nerve sheath tumors 
is a rare observation (F16rken and Steinbiss, 1921; Scherer, 1933; Schochet 
and Barrett, 1974; Kr~cke, 1974). Weiser (1975) reported a case of Paccinian 
neurofibroma, built up almost entirely of perineurial cells. In contrast, we found 
two cases in which so-called Verocay bodies were found, imitating Meissner 
corpuscles. These structures were composed of Schwann cells. 

Comparing the light and electronmicroscopic sections of the argyrophilic 
neurofibroma, it was eviderlt that Schwann cells and perineurial cells showed 
argyrophilia in the light microscope. It seems evident that a functional state 
of the cells is responsible for the argyrophilia, rather than a particular morphol- 
ogy. A characteristic of neurofibromata is their high content of mast cells 
(Greggio, 1911; Cornil and Michon, 1924). It is interesting that in one case 
of plexiform neurofibroma and in the neurinoma, no mast cells were found. 
In this connection the youth Of the patient with plexiform neurofibroma has 
to be considered; in early life very few mast cells are found in the tissues 
(Rosenheim, 1886). 

The absence of mast cells in our case of neurinoma might be explained 
by the fact that in these tumors 95% of mast cells are localized in the capsular 
or subcapsular region (Justich, 1973), regions which may have been missed 
in our investigation. In general the nerve sheath tumors investigated showed 
a low proliferation rate in autoradiographic preparations. Nevertheless, marked 
differences between the individual tumors were observed, the labelling index 
ranging from less than 1% 0 to nearly 10% 0. Further studies will be necessary 
to determine whether these differences can be correlated with the prognosis. 

Much controversy surrounds the nomenclature of nerve sheath tumors (Ta- 
ble 1). The best classification would be an aetiologic one, based on the cell 
type responsible for tumor formation, but from our results it is evident that 
a classification of this type would be very difficult. Another possibility is a 
classification following the histological picture of the tumors, including their 
demarcation from the surrounding tissues and their content of connective tissue 
fibers. Thus the classifications introduced by Harkin and Reed (1968) or Krticke 
(1974) seems to be the best available, since they are useful in routine pathology 
without being unduly complex. 
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