
Zcntralbl. aiig. Pathol , pathol . Anat. 1114, 15—'26 (1988) 
VEB Gustav Fischer Vcrlag Jona 

Department of Morphology, Department of Hun i l Sii-gery, Department of Clinif-ft-t L abo r a t o r y , 
Nation* 1 Institute of Traumato logy , Budapest, 
Department of Traumato logy , I farkusovsky Hospita l , Sznmbathely, Hungary 

Fine structural alterations of the palmar aponeurosis 

in Dupuytren's contracture 

A c o m b i n e d sea t ) n i n g a n d t r a n s m i s s i o n e l e c t r o n m i c r o s c o p i c e x a m i n a t i o n 

B y L . J t o i a , A . Sn l f tmon , A . l t c l f y , A . Rent ier , S. D e m i , A , Do i i l i e t t e r , T . P i n t e r , J . T l i o r i n g 

LltrastrukturverSnderungen der Pal ma rap on en rose bei Ui ipnylrc i i-Koi i t raktur 

E i a f l knn ib ia iBr to U n t o r s i i c h u n g m i t i l c m R a s t e r - u n d T r a m m i s s i o n ( e l a l t f c r o i u n . -
m i k r n i k o p 

Znismmeafiuimif 
Chirurgisch cntnommcnca Gewebc von 29 Maimern und 9 Franco m i t D u p u y t r c n - K o n t r a k t u r 

uiul Anteilc der Palmarapimeurosc von 9 durch llnfall verstorbenen Personen ohne Hinweiso anf 
Dnpuytren-Koii traktur warden i m Transmissions- und/oder Srcinning-Elor.tr ononmikroskop nnter-
snrlit. Bci Dup i iy t re i i-Kontra l i tu i Warden klassisclu! F ibrob last ic mid Myof i i j rob las ten gcfundon . 
L e t i t e n bildeten etwa ein Viertel der nieht-cntEundlii'hcn Zollen. Dei der n u p u y t r o n - K o n t r a k t u r 
war die Oricnt irru i tg der durinen und der d ickcn Kollagenfasorn unregclmilBig unci va r i abe l . Die 
Paceiai-Kflrper srwiesen aloh M.1» hypcr t roph icr t . I n der Uingebung hestand nine dcu t l i cho Znnabnia 
dos kompakten kollagenen Hindogewobos. 

S a c h w d r t e r : D u p u y t r c u - K o n t r a k t u r , Pa lmarar joncurose , F i b r o i n atose, M y o f i b r o b l a s t , 

E l cktro n c n m i kro s k op i e 

Abstract 

The authors examined thu f ine structural alterations of palmar aponeurosis i n Dupuy t r e n ' s 
contracturo. Two types of tbo fibroblasts can be identified: classic fibroblasts and myo f i b rob l a s t s . 
I n the Dupuytren's tissue one f ou r t h of al! n on- inflammatory cells were regarded as myo f i b rob l as t s . 
I n the Dupuytren's aponeurosis the orientat ion of the t h i n and thick collagmi f ibers v a r i e d . The 
Paceini corpuscles were hypertrophised and around them compact collagen tissue was increased. 

D u p u y t r a i l c on t r a c t u r e is charac ter i zed b y nodu lar p r o l i f e r a t i o n of t h e p a l m a r fascia 

wh ich leads to f l e x i o n con t r ac t u re of the f i ngers . T l ic exac t mechan ism b y w h i c h con t r a c ­

tu re occurs i n D u p u y t r e n ' s disease is n o t clear. G a b b i a n i a nd M a j n o (3) d i s c o v e r e d t he 

existence o l con t r ac t i l e myo f i b r ob l a s t s a nd t he disease is an ac t i ve ce l l u l a r process . I n D u ­

puytren ' s con t rac tu re t h e myo f i b rob l a s t s arc present on ly i n the nodules (4) a n d are r e g a r ded 

responsible for t he d e f o r m i t y of the f i ngers ( 1 , 4, C, 16, 17, 19, 20) . D u p u y t r e n ' s disease 

can lead to the appearence of a bno rma l col lagen f i b r i l s (2, 10, 14, 15). A l s o spec i f i c b i o ­

chemical a l te ra t ions are detected i n D u p u y t r e n ' s c on t r a c t u r e , f o r e x a m p l e , i nc rease of 

t o t a l g lycosaminog lycan con ten t , increase of t o t a l col lagen con ten t , h igher l y s i l ox idase 

a c t i v i t y etc. i n the p a l m a r aponeurosis (6, 7, lJ). Since Dupuy t r e n ' s r epo r t t h e r e h a v e been 

numerous studies on t he pathogenesis of the disease, b u t there is s t i l l c o n t r o v e r s y as t o 

whether the ma in pa tho log ica l changes are concerned w i t h ce l lu lar or e x t r a c e l l u l a r c o m p o ­

nents of the pa lmar aponeuros is . 

To our knowledge , a n exam i n a t i o n of t he pa lmar aponeurosis w i t h a c o m b i n a t i o n of 

t ransmiss ion and scann i ng e l cc t ronmic roscopy has nut y e t been car r ied ou t . T h e p u r p o s e of 

t h i s s tudy was to i nves t iga te t he u l t r a s t r u c t i i r a l and stereological a l t e r a t i ons i n t h e p a l m a r 

aponeurosis i n D u p u y t r e n ' s disease. 
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>!iil<riiil and melhoils 

T in ' palmar II | IU ni 1 tiros is was examined in 12 patients w i t h bo th s u nn i n g ami transmission electron 
microscopy, and in 2(i patients with the sranning electron microscope alone. The specimens wert 
obtained dating i n n e r ; from 3fl male and 9 formic pat ients, 32 to f>li years of age. No rma l pnlmu 
aponeuroses were taken from i) healthy subjects w i t h i n 2 h af ter an accident-induced ( loath. 

Vat transmission electron microscopy t i n tissue pieces were f ixed in 2 % osmium tetroxide b offend 
after Milhmig at j i l l 7.4, Hum dehydrated in pruning alcohols and embedded in D L ' R C U P A N ACM. 
The semithin and ultrathi'n sections were cut w i th a Kcichert-Jung fJltraent ul tramierotorac. T l* 
semithin sections were stained w i th toluidine blue and the u l t ra t l un sections w i th umn i lo ucehle 
and lead citrate. The ultra thin sections woie examined w i t h TESLA 500 I3S electron mi ere* cope, 

Knr scanning electron microscopy the tissue samples were fixed in solution of 2 % glutarakh-
hyde buffered w i th racodylnto at pll 7.4. Thereafter they were dehydrated in grad ing alcohols 
and i l i ict l in a critical point dryer apparatus (Balsa's) . Other tissue samples (after f i x a t i o n ) wen 
f rown in liquid nitrogen at llifi°C, and frpeze-f metered. 

The specimens were coated with gold nrnl examined i n a T E S L A US 300 scanning electron micrs-
scope. 

Vsluj! a routine light microscope the total number of mil) i n f l ammatory t ells were counted fron 
semithin sections and the number of myofibroblasts were eoiintetl f rom u l t ra th in sections correspond, 
iiif: the semithin sections (12), 

Res u Us 

1. T r a n s m i s s i o n e l e c t r o n m i e n sen p y : I n t he ex t r a ce l l u l a r space there a rc regions 

(if compact collagen tissue, o f ten w i th m ic ro f i b r i l s , i n a n y spaces loose col lagen t issue can 

be i den t i f i ed w i t h an increased amoun t of f i b r i l s regarded as e i ther t y p e 111 or t y p e I collagen, 

The th i ck collagen f ibr i l s (probably type 1 f i b r i l s ) seem l u be regu lar i n shape a n d variable 

i n diameter (F ig . 1). A r ound the inyt i l ibreblast i t ' cells a f i ne g r anu l a r g round substance ii 

observed. I n palmar aponeurosis the main cell t ype f o u n d is the f ibroblast-l i lcc c e l l . Based 

on the morphological features of the f ibroblasts, increases i n two ce l l types can be i den t i f i ed : 

a) Classic f ibroblasts , wh ich have i rregular cel l con tours w i t h e longated cy top lasnu t 

pseudnpndia. These cells contain a lew m i t ochond r i a and lysosomes. They have a w e l l de­

veloped smooth and/or rough endoplasmic r e t i c u l u m , i t s cys t emae are d is tended a n d con­

t a i n f ine granular mater i a l . 

b ) Myof ibroblasts wh ich contain a well deve loped system of myo f i l amen t s . T h e fila­

ments arc 4 to (i n m in d iameter and these f i l amen ts are s i t u a t ed benea th the p l a s m a moiii-

briuie i n a paral lel fashion. The organelle content of these cells va r ies , b u t there a rc always 

some mi tochondr ia , rough endoplasmic re t i cu lum a n d free r ibosomes { F i g . 2 ) . 

I n add i t ion t o the two types of f ibroblasts m e n t i o n e d above there are i n f l a m m a t Dry 

cells in the al tered aponeurosis. I n the studied tissue samples one f o u r t l i of a l l non- in f lamma­

t o r y cells were regarded as myof ibroblasts (Table 1) . 

Table 1. The percentage of Inflammatory, cells fibroblasts ami myofibroblasts i n t in: studied aponeu­
roses 

Inflammatory 
cells % 

h'ibroblasts and 
rTorocytc-s % 

Myofibroblasts % 
of all non-inflammatorv 
cells 

Normal a 92 2 
aponeurosis 

( n = 9) (0-13) (87—10(1) <0-o) 

Dupuytren's 20 74 23 
aponeurosis 

( n = 12) {• '0-31} (K9-S0) (16—30) 
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F ig . l .a) follage,,i rtr»etare of the normal aponeurosis, x 17220. b) I n spaces, loose collagen tissue 
can be identified w i t h microfibri ls i n the Dupuyt ren ' s aponeurosis. X17220. 
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Kip. I.n| I'l i l l i ipcn structure of the normal aponeurosis. 1723). Ii) In spores. Incise rollapen tissue 

can bo identified w i th microfibrils in the Dupuytren's aponeurosis, x 17220. 
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Fig. !i.a) Cnr.i will I tiouuk in Dapnytrto' l eontraetire. xOOOO. Ii) Fiber eompotition ami orien-

tatinn very similar U in nudities, • liiKHl, 
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I^UTHZ"* i 7- (
t h e l l 0 : ' , n a , v a l , , ? l l r apannoww. X3000 . b) The intranponenrot iral 

acropiiimi by tlii- proliferated connective, tissue. X 3000 . 
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K g . 7.a) and b ) The Faccini corpuscles are hypcrtrophied and around them increased compact 

collagen tissue can be seen, x 13600. 
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FiB-7.nl ami b) The Pac i n i corpuscles are hypertropbfad and wound them men-used » m p * e t 

collagen tissue can be seen. • 13600. 
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2. S c a n n i n g e l e c t r o n m i c r o s c o p y : The prox ima l region of the no rma l a poneu r o s i s 

consisted nf well organized, longi tud ina l ly oriented, t h i c k ( t ype I ) collagen f ibers. O n t h e 

d is ta l regiun of the normal aponeurosis long i tud ina l ly , t r ansversa l l y and ve r t i c a l l y o r i e n t e d 

f ibers (F ig . 3) can be distinguished clearly. I n Dupuyt ren ' s nodu le the or ien ta t ions o f t h e 

f ibers was var ied; i n some regions a liber network could he seen: The or ien ta t ion bo th of t h e 

t h i n and th ick f ibers varied (F ig . 4). Usually there were areas of disorganized c o l l a g e n . 

The amount nf t h i n f ibers (probably type I I I collagen) was 40—60 per cent . I n some r e g i o n s 

p l ay format ion could be detected between the th i n and t h i c k f i be r s . I n t he cord ( w i t h o u t 

nodule) of Dupuyt ren ' s disease the Fiber composit ion was very s imi lar t o t h a t i n n o d u l e s 

( F i g . 0). I n the cords too th in collagen fibers were 4 0 — 0 0 % of a l l I n f l amma to ry cells. T h e 

collagen libers which were perpendicular to the skin showed massive cross-l inking a n d 

th icken ing . The intraaponeurot ieal fat tissue is atrophied b y the p ro l i f e ra ted and t h i c k e n e d 

connective tissue ( F i g . G). The Paccini corpuscles are hype r t r uph i zed a nd around t h e m 

compact collagen tissue can be identif ied w i t h an increased a m o u n t of t h i n f i b r i l s ( F i g . 7 ) . 

Discussion 

G a b b i a n i and M a j n o (3) found that the f ibroblasts had changed in to con t rac t i l e f i b r o ­

blasts and that the consequent contraction played a ma jo r p a r t in the pathogenes is o f 

eon t rac t me . The presence of myofibroblasts is characterist ic of Dupuy t r en ' s disease. O n 

the other hand specific biochemical changes were found i n diseased aponeurosis. T l i c 

ma jo r biochemical changes i n Dupuytren 's contracture include increased amounts of t y p e 

I I I collagen {4, 7, 13, 17) a i d the hexosainine, g lycosamiuoglycano (5). F i b r o n e c t i n ( I D 

content is also increased in affected apu neurosis. Increased a m o u n t of hyd rox i l y s i ne , h y d r o x y -

pro l ine (Ii) and an increased number nf reducible cross-links have been found i n D n p u y t r c r V s 

fascia. Increased synthesis of type I I I collagen has been shown to be re lated t o the p r e s e n c e 

of myofibroblasts ( I , 4, 8, 13). 

We believe that the myofibroblasts have a centra! role i n the c l in ica l s ymp t oms of c o n ­

t rac tu re but the pathogenetic significance of myof ibrob lasts is n o t clear. I n D u p u y t r e n ' s 

contracture they are present only i n the nodules and are regarded as responsible f o r t l i c 

de fo rm i ty of the ringers. The format ion of type I I I col lagen m u s t be an in tegra l p a r t o f 

the disease process because type 111 collagen was always f ound bo t h in t he nodu le a n d i n 

t he cords. We ment ioned that the loss nf the or ientat ion of the collagen f ibers also h a s a 

pathogenetic role i n the apfcarence of the contracture. The pa tho log ica l ly a l tered a p o n e u ­

rosis shows avar iab lc morphology, increase of myof ibrob lasts a nd the collagen fibers d i s p l a y 

ma jo r variations bo t h i n diameter and orientat ion. The role of a l tera t ions of the P a c c i n i 

corpuscles is questionable. 
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g iob i nopa th i cn , akute Lioukamien, myeloprol i ferat ive Erkmnkiingen und chronisch l y m p ho prol i fe­
rat ive E rk ranknngen dargestellt, Wc i terh in f indct man Abbildungen zur hiimorrhagischen Dia-

|'i these, z u Koagolopathicn sowie zu infektioser Moninuklcose und Malaria. Die Abbildungen wcrden 
d i i rch k u r z e Textc crgiinzt, dabei war nicht beabsichtigt, cinen hamatologischon At las Oder ein 

Z L e b r b u c h zu crsetzon. Probiematisch erschoint aus der Sicht der allgcmcincn Pathologic die Vcrwon-
dung des licgriffes „Zellulitis". Den AbschluU bildct ein Saohregiater. D. S t i l l e r (Hal lo) 
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Pa tho logy in surgical prnctlee/ed. by G. J. H a d f i e l d ; M . I l o b s l e y ; B . C . M o r s o n . — London : 

J; A r n o l d , 1985. - X I I , 500 S.: Abb . , Tab . ISBN0-7131-4471-8 cloth: £49.50. 

Der T i t e l macht neugierig, ob es cin Much mfhr fur Chimrgcn oder mohr fur Pathologen ist. 
ei Aus d e m Vorwor t erfahrt man die Absicht, aus bcidcu Disziplinen und fur beide zu schrciben, zur 

F b r d e r u n g des gemcinsnmcn Herangehens bei der mcdizinischen lietreunng oinschliclilicb der pro-
u gnos t i sc lum Anssage f u r don einzclnen Patient.on. Das Vorhabcn ist gdurigeu. Es ist em Work ent-
i s tanden , desscn einzclno Kap i t e l Autoren aus beicen Fachgebicton habon und khmschc, diagnosti-

soho u n d therapeutische Aspektc beinbalten. Nacli ciner E in ldtung dor Herausgcbcr zum r i i cma 
•a „Dcr C h i n i r g und der Pathologc" , die von dor Ausfullung von Vordruckcn bis zum Wert ernes patho-
A anatomlBohen Museums rc ich t , folgen die umfan>smal5ig im tors chicd lie hen Organ- bzw. Fachgo-

biets- odo r Sachkapitel i n dieser Reihcnfo 1 ge; Mamma, Verdauuugstrakt, Lymphoret ikularos Sy-
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