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Fine structural alterations of the palmar aponeurosis
in Dupuytren’s contracture

A combined scanning and transmission electronmicroscopic examination
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Ulfrastrukturveriinderungen der Palmaraponeurose bei Dupuytren-Kontraktur

liine kombinierte Untersuchung mit dem Raster- und Transmissionselektronen-
mikroskop

Zusammentassung

Chirurgisch entnommenes Gewebe von 29 Ménnern und 9 Frauen mit Dupuytren-Kontraktur
und Anteile der Palmaraponeurose von 9 durch Unfall verstorbenen Personen ohne Hinweise auf
Dupuytren- Kontralktur wurden im Transmissions- und/oder Seanning-Electronenmilcroskop unter-
sucht, Bei Dupuytren-Kontraktur wurden Iklassisehe Fibroblasten und Myofibreblasten gefunden.
Letztere bildeten etwa ein Viertel der nicht-entziindlichen Zellen. Bei der Dupuytren- Kontraktur
war die Orientierung der diinnen und der dicken Koilagenfasern unregelmiifig und variabel. Die
“Paccini-Korper erwiesen sich als hypertrophiert. In der Umgebung bestand cine deutliche Zunahme
des kompakten kollagenen Bindegeweboes.

Sachwoérter: Dupuytren-Kontraktur, Palmaraponeurose, Fibromatose, Myofibroblast,
Llektronenmikroslkopie

Abstraet

The authors examined the fine sbructural alteratiors of palmar aponeuresis in Dupuytren’s
contracture. Two types of the fibroblasts can be identified: classic fibroblasts and myofibroblasts.
In the Dupuytren’s tissue one fourth of all non-inflammasory cells were regarded as myofibroblasts.
In the Dupuytren’s aponeurosis the orientation of the thin and thick collagen fibers varied. The
Paceini corpuscles were hyperfrophised and around them compact collagen tissue was increased.

Dupuytren contracture is characterized by nodular proliferation of the palmar fascia
which leads to flexion contracture of the fingers. The exact mechanism by which contrac-
ture oceurs in Dupuytren’s disease is not clear. Gabbiani and Majno (3) discovered the
existence of contractile myofibroblasts and the disease is an active cellular process. In Du-
puytren’s contracture the myofibroblasts are present only in the nodules (4) and are regarded
responsible for the deformity of the fingers (1, 4, €, 16, 17, 19, 20). Dupuytren’s disease
can lead to the appearence of abnormal collagen fibrils (2, 10, 14, 16). Also specific bio-
chemical alterations are detected in Dupuytren’s contracture, for example, increase of
total glycosaminoglycan content, increase of total collagen content, higher lysil oxidase
activity ete. in the palmar aponeurosis (6, 7, 9). Since Dupuytren’s report there have been
numerous studies on the pathogenesis of the disease, but there is still controversy as to
whether the main pathological changes are concerned with cellular or extracellular compo-
nents of the palmar aponeurosis.

To our knowledge, an examination of the palmar aponeurosis with a combination of
transmission and scanning electronmicroscopy has not yet been carried out. The purpose of
this study was to investigate the ultrastructural and stercological alterations in the palmar
aponeurosis in Dupuytren's disease.
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Materinl and methods

The palmar aponeurosis was examined in 12 patients with both scanning and transmission electron
microscopy, and in 26 patients with the scanning electron microscope alone. The specimens wen
abtained during surgery from 29 male and 9 female patients, 32 to 56 years qf age. Normal palmy
aponenroses were taken from 9 healthy subjects within 2 h after an accident-induced death,

For transmission electron microscopy the tissue pieces were fixed in 2 % osmium tetroxide butferel
after Millonig at p11 7.4, then dehydrated in grading alcohols and embedded in DURCUPAN ACY.
The semithin and ultrathin sections were eut with a Reichert-Jung Ultracut ultramicrotome. The
semithin sections were stained with toluidine blue and the ultrathin sections with nranile acetate
and lead citrate. I'he ultrathin sections were examined with TESLA 500 BS clectron microscope,

For seanning electron microscopy the tissue samples were fixed in solufion of 29, glutaralde
hyde buffered with cacodylate at pH 7.4. Thereaiter they were dehydrated in grading alcohok
and dried in a eritical point dryer apparatus (Balzer's). Other tissue samples (after fixation) wen
frozen in liquid nitrogen at —160°C, and freeze-fractured. _ _ : )

The specimens were coated with gold and examined in o TESLA BS 300 scanning electron micre.
seope,

I{.’sing a routine light microscope the total number of non inflammatory cells were counted fron
semithin seetions and the number of myofibroblasts were counted from ultrathin sections corvespond:
ing the semithin seetions (12).

Rtesults

1. Transmission electron micrescopy: In the extracellular space there are region
af compaet collagen tissue, often with microfibrils. In any spaces lovse collagen tissue can
he identified with an inereased amount of fibrils regarded as either type 111 or type I collagen.
The thick collagen fibrils (probably type I fibrils) seem to be regular in shape and variable
in diameter (Fig. 1). Around the myofibroblastic cells a fine granular ground substance is
observed. In palmar apeneurosis the main cell type found is the fibroblast-like cell, Base
on the morphological features of the fibroblasts, increases in two cell types can be identifiol:

a) Classic fibroblasts, which have imregular cell contours with elongated cytoplasmit
pseudopodia. These cells contain a few mitochondria and lysosomes. They have a well de-
veloped smooth and/or rough endoplasmic reticulum, its cysternae are distended and con-
tain fine granular material.

b) Myofibroblasts which contain a well developed system of myolilaments. The fila-
ments are 4 to 6 nm in diameter and these filaments are situated beneath the plasma mem-
brane in a parallel fashion. The organelle content of these cells varies, but there are always
some mitochondria, rough endoplasmie reticulum and free ribosomes (Fig. 2).

In addition to the two types of fibroblasts mentioned above there are inflammatory
cells in the altered aponeurosis. In the studied tissue samples one fourth of all non-inflamma-
tory cells were regarded as myofibroblasts (Table 1).

Table 1. The percentage of inflammatory, cels fibroblasts and myofibroblasts in the studied aponeu-
roses

Inflammatory FFibroblasts and Myofibroblasts 2
cells 97, Fibrorytes 9, of all non-inflammatory
cells
Normal 8 92 2
aponcurosis
(n = 9) (0—18) (87—100) (0—5)
Dupuytren’s 26 T4 23
aponeurosis
(n = 12) (20—81) (69—80) (16—30)
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Tig. L.a) Collagen strueture of the normal aponeurosis, %17220, b) In spaces, loose collagen tissue
can be identified with microfibrils in the Dupuytren’s aponeurosis. x 17220,
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Fig, 1) Collagen structure of the normal aponeurosis. < 17220, b) In spaces,
can be jdentified with micrafibrils in the Dupuytren’s aponeurosis. < 17220,
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loose collagen tissue
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Pig. 2.0) Myofibroblasts in the Du]puytrcn‘s nodules.
i |

% 20500. b) Well developed system of myo-
filaments in the myofibroblastic co . X 20500,
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Fig. 2.a) Myofibroblusts
filaments in the

in the
myofibroblastic cell, 205001,

Dupuytren's nodules, 20500, b) Well developed system of myo-
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Fig, 3.a) Surface of the normal palmar aponeurosis. x3000. b) Internal structure of the freezo
fractured distal part of normal aponeurosis. x 3200.
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Iig, 3.a) Surface of the normal palmar aponeurosis. <3000, b) Internal structure of the freesze
fractured distal part of normal aponeurosis, = 3200,
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Fig. 4.0) Dupuytren’s nodule, %2300, b) Surface of the Dupuytren’s nodule. x 4180, ¢) Internal
strueture of the Dupuytren’s nodule, % b320.
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Fig. 4.a) Dupuytren’s nodule. > 2300, b) Surface of the Dupuytren’s nodule, x 4180, ¢) Internal
structure of the Dupuytren’s nodule. x Ha20,




Fig, 6.a) Cord without nodule in Dupuytren’s contracture. % 6000. b) Fiber composition and orien-

tation very similar as in nodules. x 6000.
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Fig. 5.a) Cord without nodule in Dupnytren’s contracture. 6000, b) Fiber composition and orien-
tation very similar as in nodules, < 6000,
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Tig. 6.0) Lipid cells in the norma) palmar aponeurosis. x 3000.

b) The intraaponenrotical fat tissue is
atrophied by the proliferated conneckive tissue. 3000,
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Fig. 6i.a) Lipid eells in the normal palmar aponenrosis. = 3000, by The intraaponearatical fat tissue i
atrophied by the proliferated connective tissue, <3000,
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TFig. 7.a) and b) The Paccini corpuscles are hypertrophied and around them increased compact
collagen tissue can be seen. x 13600,
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Fie. 7)) and by The Paceini corpuseles are hypertrophicd and around them increased compact
collagen tissine can be seen. > 13600,
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2. Seanning electron miceroscopy: The proximal region of the normal a-puneurosis
consisted of well organized, longitudinally oriented, thick (type I) collagen fibers, On the
distal region of the normal aponeurosis longitudinally, transversully and vertically oriented
fibers (Fig. 3) can be distinguished clearly. In Dupuytren’s nodule the orientations of the
fibers was varied; in some regions a fiber network could be seen: The orientation both of the
thin and thick fibers varied (Iig. 4). Usually there were areas of disorganized collagen.
The amount of thin fibers (probably type ITI eollagen) was 40—60 per cent. In some regions
play formation could be deieeted between the thin and thick fibers. In the cord (without
nodule) of Dupuytren’s discase the fiber composition was very similar to that in nodules
(Fig. 8). In the cords too thin collagen fibers were 40—60%, of all inflammatory cells. The
eollagen fibers which were perpendicular to the skin showed massive ecross-linking and
thickening. The intraaponeurotical fat tissue is atrophied by the proliferated and thickened
conneetive tissue (Fig. 6). The Paccini corpuscles are hypertrophized and around them
compact collagen tissue can be identified with an increased amount of thin fibrils (Fig. 7).

Discussion

Gabbiani and Majno (3) found that the fibroblasts had changed into contractile [ibro-
blasts and that the conseqnent contraction played a major part in the pathogenesis of
tontracture. The presence of myofibroblasts is characteristic of Dupuytren’s disease. On
the other hand specific biochemical changes were found in diseased aponeurosis. The
major biochemical changes in Dupuytren’s contracture include increased amounts of type
ITT collagen (4, 7, 13, 17) end the hexosamine, glycosaminoglyeane (5). Fibronectin (11)
content is also inereased in affected aponeurosis. Inereased amount of hydroxilysine, hydroxy-
proline (6) and an inereased number of reducible cross-links have been found in Dupuytren’s
faseia, Increased synthesis of type ITI collagen has been shown to be related to the presenece
of myofibroblasts (1, 4, 8, 13).

We believe that the myofibroblasts have a central role in the clinical symptoms of con-
tracture but the pathogenctic significance of myofibroblasts is not clear. In Dupuytren’s
contracture they are present only in the nodules and are regarded as responsible for the
deformity of the fingers. The formation of type IIT collagen must be an integral part of
the disease process because type 111 collagen was always found both in the nodule and in
the cords. We mentioned that the loss of the orientation of the collagen fibers also has a
pathogenetic role in the appearence of the contracture. The pathologically altered aponeu-
rosis shows a variable morphology, increase of myofibroblasts and the collagen fibers display
major variations both in diameter and orientation. The role of alterations of the Paceini
corpuseles is questionable.
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Hiimatologie: ZFA-Taschenatlas/Patricia E. Hewitt. — Stuttgart: Hippokrates Verlag, 1986, —
VI, 82 S.: 141 farb, Abb. ISBN 3-7773-0795-5 geb.: DM 24,80.

Mit der Herausgabe der Reihe ZFA-Taschenatlanten, die der Zeitschrift fir Allgemeinmedizin
zugeordnet sind, wird beabsichtigt, allgemeinmedizinischen Arzten, aber anch Klinikern und Stu-
denten optische Informationen {iber hiufige Krankheitsbilder zu vermitteln. Dieses Ziel wird auch
mit dem vorliegenden Titel verfolgt. Grundkenntnisse werden voransgesetzt, Dariiber hinaus miichten
die Autoren zum gegenseitigen Verstindnis von Klinik und Laboratorium beitragen. Die Basis
bilden cindrucksvoﬁc Patientenfotos. In typischen Fillen sind auch charakteristische Rlutbildver-
indernngen abgebildet und Réntgenanfnahmen beigegeben. Die Qualitit der farbigen Abbildungen
ist gut.

gEs werden Erkrankungen mit Erythro- und Leukozytenveriinderungen wie Animien und Tfémo-
g]uhino]:'athien, akute Leukdmien, myeloproliferative Erkrankungen und chronisch lymphoprolife-
rative Erkrankungen dargestellt. Weiterhin findet man Abbildungen zur himorrhagischen Dia-
these, zu Koagulopathien sowie zu infektiéser Monanukleose und Malaria. Die Abbildungen werden
durch kurze Texte ergiinzt, dabei war nicht beabsichtigt, cinen himatologischen Atlas oder ein
Lehrbuch zu ersetzen. Problematisch erscheint aus der Sicht der allgemeinen Pathologie die Verwen-
dung des Begriffes ,,Zellulitis, Den AbschluB bildet ein Sachregister. D, Stiller (Halle)

Pathology in surgieal praetiec/ed. by G.J. Hadfield; M. Hobsley; B. C.Morson. — London:
Arnold, 1985. — XII, 500 S.: Abb., Tab. ISBN 0-7131-4471-8 cloth: £ 49.50.

Der Titel macht neugierig, ob es ein Buch mehr fir Chirurgen oder mohr fir Pathologen ist.
Aus dem Vorwort erfihrt man die Absicht, aus beiden Disziplinen und fiir be.lde 7l sc}lmiben, zur
Féorderung des gemeinsamen Herangehens bei der medizinischen Betreuung cinschlieBlich der pro-
gnostischen Aussage fiir den einzelnen Patienten. Das Vorhaben ist gelungen. Bs ist ein Werk ent-
standen, dessen einzelne Kapitel Autoren aus beiden Fachgebicten haben und klinische, diagnosti-
sche und therapentische Aspekte beinhalten. Nach einer Einleitung der Herausgeber zum Thema
wDer Chirurg und der Pathologe", die von der Ausfﬁllung von Vordrucken bis zum Wert eines patho-
anatomischen Museums reicht, folgen die umfangsmiBig unterschiedlichen Organ- bzw. Fachge-
biets- oder Sachkapitel in dieser I%eihenfulga: Mamma, Verdauungstrakt, Lymphoretikulires Sy-
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