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Summary
A comparison of light, immunofluorescence and electron microscopic findings in palmar

fibro matosis (Dupuytren's disease) revealed that the three morphologic phase of Luck:
I. prolif erati ve, 2 . involut ional, and 3. residual, corresponded for the most part to 1.
fibroblastic, 2 . myofibroblastic or 3. Fibrocyric lesions, respectively. The spectrum between
proliferat ive phase and residual phase appeared immunohi stochemically as a decrease in
collagen type II I. and an increase of collagen type 1. Myosin was found in substantial
quant it ies only during the involutional phase, distinguished by rnyofibrobl asts, presum­
ably with contr actile capabilities.

Thus, the clinical presence of contrac tures with palmar fibromat osis might also be
explained in the absence of distinct fiber formation .

Introduction

Ledderhose (1920), whose name is associated with plantar fibromatosis,
deserves credit for having described various cellular and fibrillar densities
in palmar fibromatosis histologically. Luck (1959) recommended a sub­
division of palmar fibromatosis into three histopathologic phases , accord­
ing to different degrees of cellularity and fiber formation. In this review,
we shall attempt to correlate A) light, B) electron and C) immunofluore­
scence microscopic findings with the different morphologic phases of pal­
mar fibromatosis, or Dupuytren's disease (Meister et al ., 1976; Gokel et al.,
1976; Gokel and Hiibner, 1977a; Meister et al., 1978).

Material and Methods
A) Light microscopy: In a series of 199 consecutive pati ents with palmar fibromatosis,

the number of Fibromatotic foci within the resected aponeurot ic specimen was registered ,
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Fig. I a. Proliferative pha se: cellular fibrobl astic nodule, showing only slight focal and
irregular fiber formation . HE ; X IlO.

Fig. 1 b. Fibroblast-like cells with oval nuclei and prominent nucleoli . Well developed
ergastoplasm, denot ing a high metab olic acti vity (Arch. 12556). X 7,000.
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Fig. I C. Two proliferating nodules, with the majority of cells showing positive reaction
with antibodies to collagen type III. Frozen section, indirect immunofluorescence tech­
nique; ;< I2O.

and the morphologic phase was classified as either: r. proliferative, 2. involutional or
3. residual. In addition to hematoxylin-eosin sections, van Gieson stains and silver im­
pregnations served for evaluation of the fiber content (Meister et aI., 1978).

B) Electron microscopy: In 21 surgical specimens, I mrnf sized tissue cubes were fixed
immediately in buffered glutaraldehyde and embedded in epon conform to standard pro­
cedures. From thin sections stained with Azure Il-methylene blue, at least six representative
areas for each of the 3 phases of palmar fibromatosis were selected for fine structural
analysis, cut with diamond knives, stained with uranyl acetate and lead citrate, and
examined in a Philips EM 300 (Goke1 and Hubner, 1977a).

C) Immunofluorescence microscopy: In 84 cases, the different collagen types were
studied by the indirect immunofluorescence technique (Remberger ct aI., to be published),
using type-specific antibodies against collagen types I, II, and III (Gay ct aI., 1976;
Gay and Miller, 1978). In addition, in 45 cases we attempted to mark intracellular myosin
immunohistochemically using antibodies to myosin of chicken stomach (Groschel-Stewarr
et aI., 1976).

Results
In 90% of the 199 patients examined, multiple foci of fibromatosis

within the resected specimen of the palmar aponeurosis were recognizable
macroscopically and microscopically. 193 patients could be classified by
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Fig. 2. a. Involutional phase : cellular focus with distinct fiber formation and beginning
parallel alignment. HE; X 120.

Fig. 2 b. Myofibroblasts with indented nuclei showing irregulary distributed chromatin.
Well developed ergastoplasm and small bundles of filaments within the cytoplasm. Extra­
cellularly: oriented collagen bundle s (Arch. 12002). X 5,000.
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Fig. 2 c. Periphery of myofibroblast: bundles of microfilaments ("myofilaments" = M)
below and parallel to the cell membrane, with irregulary interspersed, electron dense
areas (Arch. 9889). X 43,000.

the predominant type of individual foci of fibromatoisis as follows: 1. 79
patients as proliferative phase, 2. 82 patients as involutional phase, and 3.
32 patients as residual phase.

No foci of palmar fibromatosis were found in routine sections taken
from the resected aponeurosis in only 6 patients (3%).

Comparison of A) light, B) electron and C) immunofluorescence micro­
scopic findings

I. The proliferative phase revealed: A) highly cellular foci with oval
nuclei, chiefly reticulin fibers, and only a few fuchsinophilic fibers. There
was no special alignment of the cells. Blood vessels were numerous (Fig.
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Fig. 2 d. Myofibroblasts marked with antibodies to myosin. Strongly positive reaction
in vascular smooth muscle cells (-). Frozen section, indirect immunofluorescence tech­
nique; X 120.

I a). B) Electron microscopically, the majority of cells were plump with
oval nuclei, smooth nuclear membrane, prominent nucleoli, and a well­
developed rough endoplasmic reticulum with prominent cisternae contain­
ing electron-lucent material (Fig. I b). Intracytoplasmic microfilaments
were rare. In the interstices, there were scattered, unaligned fibers show­
ing the periodicity of collagen. Occasionally, intracytoplasmic collagen
compatible with "long spacing collagen" could also be seen. The majority
of cells were compatible with fibroblasts. C) Immunohistochemically, we
demonstrated chiefly collagen type III and a little collagen type I (Fig.
I c). Cells with a positive reaction for myosin were scant.

2. The involutional phase showed A) elongation of nuclei of lesional
cells and an increase of fuchsinophilic fibers (Fig. 2 a). B) The fine struc­
ture was distinghished by cells with indented nuclei, irregulary distributed
chromatin, prominent nucleoli, and well developed rough endoplasmic reti­
culum with cisternae characteri stic of fibroblasts. There were a few pino­
cytotic vesicles beneath the cell surface. The surface was covered by base­
ment membrane-like material. Intercellular junctions were not encountered.
Large bundles of collagen were present extracellulary with evidence of
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Fig. 3 a. Residual phase: nodule with decreased cellularity and hyalinization (upper
third : intact aponeurosis). HE ; X 120.

Fig. 3 b. Elongated, electron dense nucleus with narrow cytoplasmic rim, squeezed be­
tween broad bundle s of densely packed extracellular collagen fibers (Arch. 20504).
X 12,300.
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Fig. 3 c. Nodule showing a positive reaction with ant ibodies to collagen type I, which
is found in broad extracellular deposits (-->-) in the adjacent aponeurosis. Frozen section,
indirect immunofluorescence technique; X 120 .

aggregation. Packed micro filaments (5-8 nm in diameter) beneath the
cell membrane and parallel to the long axis of the cell were typical. These
microfilaments are comp atible wi th myofilaments, and the cells qualify as
myofibroblasts (Fig. 2 b and c). C) Irnmunohistochem ically, an increase
of collagen type I was found at the expense of type III. The presence of
myosin was impressive in a substantial number of cells, as shown by the
indirect immunofluorescence technique (Fig. 2 d).

3. The residual phas e showed A) distinct nodules, which, however,
were not distinguished from the surrounding aponeurotic tissue by a higher
cellular density. Some lesions were hyalinized with decreased cellularity
(Fig. 3 a). B) On electron microscopy, the nuclei were more elongated and
electron dense (hy perchro matic). The cytoplasm contained few organelles.
Cisternae of the rough endoplasmic reticulum and myofilaments were not
observed. The cells were t rapp ed between bundles of collagen (Fig. 3band
c). They qualified as Fibrocytes. C) In thi s phase, there was an overwhelming
predominance of collagen type I (Fig. 3d). In 4 cases, collagen type II
("cartilage collagen") was found as well.
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Discussion

We were not able to demonstrate any degenerative changes within the
connective tissue, prior to or during the phase of cellular proliferation,
with the methods applied (Millesi, 1970; N emetschek et al., 1976).

Our findings suggest that palmar fibromatosis begins with a repair pro­
cess. In this regard siderophages, which were occasionally but not always
observed, should be mentioned, suggesting previous bleeding and a possible
triggering trauma and/or vascular lesion. There are primitive mesenchymal
cells with many capillaries in the proliferative phase, comparable to fibro­
blasts in cell cultures or granulation tissue at 2 days of age (Remberger and
Hubner, to be published). Because of their characteristic vascular relations,
the question of the pericytic nature of the proliferating cells has been
raised (Katenkamp and Stiller, 1976). Possible regional differences with
centrifugal maturation of the proliferating cells, could not yet be proven
by examining a sufficient number of sections (Gokel, unpublished data). A
substantial number of cells qualified as fibroblasts. These cells occasionally
contained a peculiar collagen ("fibrous long spacing collagen"), the origin
of which is not fully understood (Gokel and Hubner, 1977b).

During the involutional phase, as in granulation-tissue at 5 to 10 days
of age or in comparable cell cultures, there is a quantitative increase of
collagen production and qualitatively an increase of collagen I, which
shows fuchsinophilia (Meister et al., 1977; Remberger et al., 1977). In
addition, quite a number of cells revealed bundles of myofilaments and
additional fine structural features, qualifying them as "rnyofilaments"
(Feiner and Kaye, 1976; Gabbiani et al., 1973; Gabbiani et al., 1976; Go­
kel and Hubner, 1977; Ryan et al., 1974). In the residual phase, we found
predominantly mature fibrocytes with abundant bundles of extracellular
collagen, chiefly of type I but occasionally of type II ("cartilage colla­
gen"), with light microscopically recognizable hyalinization, as in scar
tissue.

The following pathogenetic concept of palmar fibromatosis and con­
tracture is suggested: I. initiation chiefly by fibroblastic proliferation, 2.

contracture by contractile cells ("myofibroblasts"), 3. establishment of the
contracture by an increase in the number of collagen fibers and maturation
of collagen (predominantly collagen type I) (Gabbiani and Majno, 1972;
Meister et al., 1976). In the residual phase of palmar fibromatosis, there is
not only a decrease in cell density with an increase of intercellular collagen
light microscopically, but also a decrease and disappearance of myofil­
aments, that is a disappearance of myofibroblasts, seen at the level of fine
structure. Comparison of the different morphologic phases of palmar fi-
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bromatosis with presence or absence of clinical contracture revealed no
significant differences. In other words, contractures had also been present
in the absence of distinct collagen fiber formation, i.e. in the proliferative
phase (Meister et al., 1978).
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