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Summary. An electron microscope study has been made of the “Pacinian neurofibroma’.
Unlike the usual neurofibroma the “Pacinian neurofibroma’ is characterized by a proliferation
of the so-called perineurial cells. Groups of surface vesicles, the absence of mesoaxons and a
fragmented basallamina differentiate these perineurial cells from Schwann cells. The formation
of the perineurial cells can be traced continuously from small and wide submicroscopic cell-
bands and clubshaped thickenings to ribbonlike cell complexes as well as to tactile-like struc-
tures. The most developed complexes and structures are visible with the light microscope.
These formations do not correspond with real tactile corpuscles, rather they can be considered
as neoplastic structures of the perineurium.

Introduection

Neurofibromas occur singly or manifoldly in Recklinghausen’s diseage. Studies
with the light microscope have shown that neurofibromas involve a distinct pro-
liferation of all the cell components of the peripheral nerve, whereby it is assumed
that the perineurium is also present (Stochdorph, 1965; Ackerman and Rosai,
1974). Observed with the electron microscope cells of the Schwann cell type,
which are characteristic for this tumor and distinguish its form, are visible in the
neurofibroma, fibroblasts, collagen fibres, vessels, mast cells and macrophages,
all of which are a part of the proliferated endoneurium, together with processes
of the Ganglion cells, i.e. the axons are also visible (Gruner, 1960; Pineda, 1966,
1970; Waggener, 1966; Fisher and Vuzevski, 1968; Poirier e al., 1968; Niirn-
berger et al., 1970; Weber and Braun-Falco, 1972). Another particular cell type
of the peripheral nerve is the so-called perineurial cell; cells of this type are found
within the perineurium. Feyrter (1938) considered them as endothelial cells and
Denny-Brown (1946) regarded them as specialized mesothelial cells. On the basis
of electron microscope studies Lehman (1957, 1959) termed them ‘‘neurothel”;
Shanthaveerappa and Burne (1962, 1963, 1964) used the expression perineurial
epithelium. In general this cell type is considered to be a so-called perineurial
cell. (Rohlich and Knoop, 1961; Thomas, 1963, 1967; Gamble, 1964; Gamble
and Eams, 1964; Waggener ef al., 1965; Gamble and Breathnach, 1965; Thomas
and Jones, 1967 ; Lassmann and Ammerer, 1974); its participation in the forma-
tion of neurofibromas has not yet been established.

The ultrastructure of “distorted organoid structures” (Ackerman and Rosai,
1974), which are found in some neurofibroma, is also unknown. Observed with
a light microscope they remind one partly of tactile corpuscles (pseudo-Meissnerian
corpuscles: Stout, 1949; Mikuz and Propst, 1972); for this reason such neuro-
fibromas were also described as plexiform neuroma with tactile corpuseles (Brogli,
1931), Corpusculo-Schwannoma (Jordan, 1933), tumors of tactile end-organs
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(Saxen, 1948), neuroma of Wagner-Meissner tactile corpuscles (Hill, 1951), Paci-
nian neurofibroma (Prichard and Custer, 1952), as well as neurofibroma with
aberrant tactile corpuscles (Schochet and Barrett, 1974).

Cage Report

Recently we were provided the opportunity to study such a tumor with the
electron microscope. We obtained information regarding the formation of the
tactile-like structures in the neurofibroma, on the one hand, and regarding the
participation of the so-called perineurial cells in proliferations, on the other hand.

Material and Methods

The tissue samples were taken from an eleven day old male infant. A neurofibroma approxi-
mately as large as the palm of a hand, which was clinically considered to be a lymphangioma,
was removed surgically from the right flank area. The materials obtained during the operation
for the electron microscope study were prepared using the usual methods. The tissue blocks
were fixed with phosphate buffered (0.15 M, pH 7), 6.5% glutaraldehyde followed by post-
fixation with Dalton’s chrome-osmium tetroxide. Thin sections (Reichert OM UII) stained
with uranyl acetate and lead citrate were examined in a Zeiss electron microscope EM 9A.

Results
Light Microscopy

In the cutaneous and subcutaneous tissue a typical neurofibroma is found.
It consists of cells with markedly elongated nuclei, a typical disorderly array of
fibres and vessels, innumerable tactile-like structures, as well as nerve bundles
located on the lower edge of the tumor. The tactile-like structures vary in size;
they are oval or elongated and are found singly or in groups (Fig. 1a and b).
These structures in the semi-thin sections are closely related to the ribbonlike
cell complexes (Fig. 1¢). Furthermore it becomes clear that they show a palisading
of the cells or have a whirling configuration with eccentrically located nuclei
(Fig. 1d). Al of these formations are found in the fibromatous section of the
tumor.

Electron Microscopy

The characteristic ultrastructural features of the neurofibroma are shown in
Fig. 24.

Examined under the electron microscope the tactile-like structures are shown
to have distinet differences in size and various forms, however they always con-
sist of groups of the same kind of elongated cells (Fig. 2).

They are distinguished by flattened cell bodies, which branch out into
narrow cytoplasmic processes; the latter are often found, as a result of sectioning,
isolated from the mother cell. Mitochondria, the endoplasmic reticulum and
Golgi apparatus are situated predominantly in the perinuclear area. Large groups
of surface vesicles, as well as a fragmented circumferential basallamina are very
typical. The narrow cell bodies are arranged in wavelike or spirallike patterns,
whereby the central nuclear area is eccentric. Intercellular contact is inferred by
a slight overlapping of the long cytoplasmic processes (Fig. 3). Isolated axons
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Fig. 1. {a and b) So-called “Pacinian neurofibroma” with typical nerve bundles (N) and

innumerable tactile-like structures, which are found singly or in groups (indicated by arrows).

Note the difference in size. HE X 40. (¢) Ribbonlike cell complexes (VZ) closely related to the

tactile-like structures. Semi-thin section. Methylene blue, x400. (d) Tactile-like structures

with a palisading of the cells or a whirling configuration; eccentrically located nuclei, Semi-
thin section. Methylene blue, %1000
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Fig. 2. (a) An electron microscope view of a tactile-like structure consisting of groups of pro-

liferated perineurial cells (P). Directly next to it the concentric structure of the connective

tissue (BG) of the neurofibroma with fibroblasts (f). Original magnification, X1800. (b) A

tactile-like structure with an axon which is in close contact with perineurial cells. Note the

characteristic grouping of surface vesicles (V) and the fragmented basallamina {BL). Original
magnification, X 11100
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Fig. 3. (a) Proliferated so-called perineurial cells (P} with eccentric perinuclear area and elon-

gated cell bodies branching out info narrow cytoplasmic processes. The collagen fibres are

more dense within the intercellular spaces. Original magnification, X 4000. (b) Characteristic

groups of vesicles (V) on the cell surface. Golgi apparatus, endoplasmic reticulum and mito-

chondria are prominent in the perinuclear area. Basallamina (BL). Original magnification,

% 18000. (c and d) Cell process with circumferential basallamina (BL) and surface vesicles (V).
Original magnification, x 19000 and % 42000 resp.
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Fig. 4. Wide cell bands (B) and clubshaped thickenings (4) of the perineurial cells (P). Be-

tween them isolated axons (indicated by arrows) are found as in the tactile-like structures

(see Fig. 2b). Connective tissue (BG) and fibroblasts (f) of the neurofibroma. Original magni-
fication, x 1800

are also found in these tactile-like structures. The small cytoplasmic processes
of the described cells lie close to the axons, however mesoaxon formations typical
for the Schwann cells are never present (Fig. 2b). Within the intercellular spaces
of the tactile-like structures the collagen bundles are more dense than in the
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remaining connective tissue of the neurofibroma (Fig. 2 and 3). Under the electron
microscope the ribbonlike cell complexes, which are also observed with the light
microscope, vary considerably in size and form. Like the tactile-like structures
they consist submicroscopically of the same elongated cells with eccentric peri-
nuclear areas. These cells also form various lamellar bands and clubshaped
thickenings; collagen fibre bundles and sometimes occasional axons are found
between them (Fig. 4). Vessels are only found in the pure fibromatous part of the
tumor and are inconspicuous.

Discussion

Grossly and microscopically the tumor has all the typical characteristics of a
surface neurofibroma. Grossly, it has a soft consistency and typical changes of
elephantiasis in this skin region are evident. Microscopically, it is formed by a
combined proliferation of all the elements of a peripheral nerve. We would like
to point out that tactile-like structures and ribbonlike cell concentrations are
also found in the tumor. Electron microscopically the proliferated cells of the
Schwann cell type and fibroblasts are prominant in the usual neurofibroma
(Gruner, 1960 ; Pineda, 1966, 1970; Fisher and Vuzevski, 1968 ; Poirieretal., 1968
Niirnberger et al., 1970; Weber and Braun-Falco, 1972). In the neurilemoma and
the granular cell myoblastoma (Abriskossoff, 1926, 1931; Feyrter, 1935, 1949,
1952 ete.) proliferated cells of the Schwann cell type alone are prominant (Luse,
1960, 1962; Pineda, 1964a, 1964b, 1965; Wechsler and Hossmann, 1965 ; Cervos-
Navarro efal., 1968; Fisher and Vuzevski, 1968; Fisher and Wechsler, 1962;
Garancis et al., 1970; Sobel et al., 1971; Weiser and Propst, 1973; etc.). In the
present neurofibroma a different cell type corresponding to the tactile-like struc-
tures and the ribbonlike cell complexes is prominant. This cell type is characterized
by a narrow elongated cell body with an eccentric perinuclear area, a fragmented
circumferential basallamina and groups of innumerable surface vesicles. The latter
and the absence of mesoaxons distinguish this cell type from proliferated Schwann
cells of the neurofibroma. Moreover it has many parallels with the perineurial
cells of the peripheral nerve, which likewise have elongated cell bodies with
central cytoplasm, numerous surface vesicles and a fragmented circumferential
basallamina (Réhlich and Knoop, 1961; Thomas, 1963; Waggener ef al., 1965;
etc.); in this respect they are identical. In our opinion the type mentioned above
can be considered as a proliferated perineurial cell.

The perineurial cells of the peripheral nerve lie in the perineurial lamellar
sheath. This sheath consists of at least one or more cell layers and surrounds the
individual nerve bundles. In our opinion this formation in the present neuro-
fibroma is imitated by the proliferated perineurial cells in the form of tactile-like
structures and ribbonlike cell complexes. The axons found in these formations
help clarify the structure of the regular perineurium. The formation of the pro-
liferated perineurial cells can be traced from submicroscopic narrow cell bands to
cell complexes which are visible with the light microscope. Accordingly the
ribbonlike cell complexes and tactile-like structures, which consist of proliferated
perineurial cells, represent the most distorted forms of the perineurium. These
structures in the tumor, despite certain similarities with the nervous end-organs
of the Wagner-Meissner (Cauna and Ross, 1960) or the Vater-Pacinian type
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(Pease and Quilliam, 1957 ; Polacek and Mazanec, 1966 ; Nishi e/ al., 1969 ; Spencer
and Schaumburg, 1973) should therefore not be characterized as tactile corpuscles,
which based on the results of light microscope studies was the case until now
(Brogli, 1931 ; Jordan, 1933 ; Saxen, 1948 ; Hill, 1951 ; Prichard and Custer, 1952;
Schochet and Barrett, 1974).

Baged on the findings of electron microscope studies, the so-called “Pacinian
neurofibroma’ should therefore be considered as a neurofibroma with a dominant
proliferation of perineurial cells.
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