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The Myofibroblast in Dupuytren's 
Contracture 

Ross Rudolph, MD,* and Jerry Vande Berg, PhDf 

Early studies of the myofibroblast in Dupuy-
tren's contracture used the electron microscope 
to detect their presence.10 These studies dem-
onstrated myofibroblasts in the nodular tissue 
of Dupuytren's contracture but not in the cord-
like structures.6 13 17 Others suggested that the 
palmar fascia progressed from a proliferative 
stage through an involutional stage, while the 
proliferative tissue was undergoing contrac-
tion.13 

Studies in our laboratory have confirmed the 
presence of myofibroblasts (Fig. 1) primarily in 
the nodules rather than in the cords. In our 
first study, fascial specimens were obtained 
from 24 patients with Dupuytren's contrac-
ture.12 Both nodules and cords were examined 
by electron microscopy and biochemical analy-
sis. Electron microscopy showed myofibroblasts 
in the nodules from seven of these individuals. 
Microtubules were prominent in the fibroblasts 
of ten patients. Biochemical studies showed that 
the fascia contained type III collagen, increased 
amounts of collagen per unit of dry weight, and 
increased amounts of reducible crosslinks of 
collagen. 

Clinical postoperative contracture recurrence 
was correlated with the electron microscopic 
findings of myofibroblasts in the nodules as well 
as of fibroblasts containing prominent microtu-
bules in the palmar fascia. In this study, the 
presence of myofibroblasts was not related to 

the length of time that the contracture had been 
present. 

Further electron microscopic studies evalu-
ated the ultrastructural relationship of the over-
lying skin to the nodule and cord in Dupuy-
tren's contracture. Clinically, because the skin 
may be intimately inherent to both nodule and 
cord, we were interested in knowing the mor-
phology of this relationship. In this study,36 the 
interface of skin and either nodule or cord was 
studied in 11 patients who had surgery for 
Dupuytren's contracture. Both light and elec-
tron microscopy were used. Four distinct ana-
tomical zones were seen in the skin and nodule 
specimens with three zones in the skin and cord 
specimens. A striking horizontally layered 
dense band was found in skin and cord speci-
mens. Another band was found just beneath 
the dermis in the skin and nodule specimens, 
a feature that was also found in skin and cord 
specimens. Electron microscopy demonstrated 
myofibroblasts in the lower two zones in the 
skin and nodule specimens, with both active 
and degenerating cells seen side by side. Myo-
fibroblasts were not seen either at the skin and 
cord interface or in any skin specimen. 

These findings36 suggest that the nodule is 
the active source of contraction in Dupuytren's 
contracture. The skin itself does not cause the 
contracture, but is drawn passively by under-
lying contractile forces. These studies also 
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Figure 1. Typical myofibroblasts from a Dupuytren's contracture nodule. Microfilament bundles with electron-dense 
bodies (*) are present. Basal lamina (arrows) around cell membrane may help to connect cell to stroma (magnification x 
15,300). (From Rudolph R: Contraction and the control of contraction. World J Surg 4:279, 1980; with permission.) 

showed that it is quite difficult to ensure that 
all actively contracting fascial tissue is removed 
from areas of dense skin adherence because of 
the apparent fusion of the dermis and the fascia. 
More aggressive resection of the fascia and 
dermis interface may well he indicated in skin 
and nodule areas. 

Histologically, nodules often have a polar 
pattern, with cells (usually myofibroblasts) con-
verging at the ends11 (Figs. 2, 3, and 4). In 
contrast, cords have layered collagen similar to 

tendons (Fig. 5). On electron microscopy, myo-
fibroblasts and fibroblasts in Dupuytren's con-
tracture nodules and cords appear similar to 
those seen elsewhere in the body. 

Merlo and associates21 believe that during the 
proliferative phase, the nodule forms as a result 
of progressive adhesion and aggregation ot fi-
broblasts with fibrin." Such small nodular 
masses are essentially dense aggregations ot 
hyperplastic fibroblasts.10 From this nodular 
development stage of Dupuytren's contracture. 
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Figure 2. Light microscopy of Dupuytren's contracture nodule. Nodules usually have greater cell density than cords (see 
Fig. 5). In this nodule, cells and dense collagen appear to be drawn toward one of the poles (P) (magnification x 361). 
(From Vande Berg J, Gelberman R, Rudolph R, et al: Dupuytren's contracture: Comparative growth dynamics and 
morphology between cultured myofibroblasts (nodule) and fibroblasts (cord). J Orthop Res 2:247, 1984; with permission.) 

larger nodule development may result from 
further fibroblast aggregation rather than from 
collagen production. 

During the involutional stage, it appears that 
some or most of the hyperplastic fibroblasts 
modulate into the myofibroblast phenotype, an 
intermediate cell form undergoing transitional 
differentiation. Merlo and associates21 believe 
that in this stage the myofibroblasts represent 
a temporary cell population whose numbers 
decrease as the disease progresses. They also 
suggest the possibility that nodular myofibro-
blasts decline in activity with time and are not 
detectable by standard procedures. Lending 
some credence to this theory is our observation 
that aggregations of densely packed nodular 
myofibroblasts exhibit a senescent appear-
ance. * The cytoplasm of the myofibroblast ap-
pears vacuolated, and there is often a loss of 
endoplasmic reticulum and general organelle 
integrity. The nodule, at this time, presents the 

appearance of a mass of myofibroblasts "stran-
gled" in densely packed collagen, the product 
of their synthesis (Fig. 6). 

TISSUE CULTURE IN DUPUYTREN'S 
CONTRACTURE 

Additional support for this theme of provi-
sional existence of the nodular myofibroblast is 
found by comparing the tissue culture replica-
tive life span of nodular fibroblasts, cord fibro-
blasts, and normal skin fibroblasts.33 The control 
fibroblasts from normal palmar skin showed an 
altered rate of growth at passages 12 and 15, at 
a time when the cord fibroblasts were displaying 
declining growth; cultured nodule myofibro-
blasts showed cell degeneration and essentially 
no growth by passage 15. The last stage, the 
residual phase, contained typical fibrocytes 
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Figure 3. Flection micrograph of nodule in Figure 2 showing polar area (P). All cells appear to he myofibroblasts St: 
arrowheads). Probable contraction is shown by the drawing of collagen to a localized area leaving space containing only 
cellular fragments (magnification x 9,265). (From Yande Berg J. (Jelberman R, Rudolph R, et al: Dupuytren's contracture: 
Comparative growth dynamics and morphology between cultured myofibroblasts (nodule) and fibroblasts icord1. I Orthop 
Res 2:247. 1984; with permission.) 
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Figure 5. Light microscopy of a cord, showing few cells in a parallel pattern among dense layered collagen fibers 
(magnification X 361). (From Vande Berg J, Gelberman R, Rudolph R, et al: Dupuytren's contracture: Comparative growth 
dynamics and morphology between cultured myofibroblasts (nodule) and fibroblasts (cord). J Orthop Res 2:247, 1984; with 
permission.) 

characteristically found in immature connective 
tissue. 

Tissue culture growth curves of cells derived 
from Dupuytren's cord, nodule, and normal 
palmar fascia showed specific differences.33 At 
passage 5, cultured myofibroblasts from nodules 
grew significantly more slowly than did fibro-
blasts cultured from cord and palmar skin (Figs. 
7 and 8). In culture, myofibroblast characteris-
tics (40-80A microfilaments with electron-
dense bodies) were maintained in early pas-
sages. 

Bailey and associates4 observed that palmar 
connective tissue containing nodules and unaf-
fected aponeurosis of Dupuytren's contracture 
contained type III collagen, whereas normal 
aponeurosis contained type I collagen. The as-
sociation between the myofibroblast and type 
III collagen suggests that this modulated cell 
may be in part responsible for altering the 
environment of the aponeurosis. Recent tissue 
culture studies have shown that both fibroblasts 

and myofibroblasts have the ability to synthe-
size both collagen types I and III.23 At early 
passage, myofibroblasts produce twice as much 
protein for collagen production as undifferen-
tiated fibroblasts. At late passage, equal 
amounts of both collagen types are produced 
by both cell types. The Dupuytren's contrac-
ture-derived cell may be transitional, unstable 
in culture, and after sequential passage, revert 
back to a fibroblast appearance. 

Although historically cell culture systems 
have proved valuable in identifying metabolic 
and genetic defects of a variety of clinical con-
ditions, it is always important that one use 
caution in relating cell interpretation from in 
vitro to the in vivo pathologic situations. Re-
search related to Dupuytren's contracture has 
aptly demonstrated the value of tissue culture 
in studying the pathogenesis of this disease. 
Delbruck and Schroder7 showed that cultured 
fibroblasts from Dupuytren's contracture have 
higher incorporation rates of labelled precursors 



Figure 6. Approaching the polar region (P), the compact nature of the nodule is demonstrated among myofibroblasts (M) 
and collagen fibers (arrows). Note apparent dissolution of cellular integrity (magnification x 31,875). 
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Figure 7. Growth curve data comparing rate of 
population growth at passage 5 between cultured 
fibroblasts from cord explants and normal palmar 
skin. The rate of growth of all cord fibroblasts was 
significantly slower than control cells. Each point 
represents the average count from three replicate 
dishes. (From Vande Berg J, Gelberman R, Ru-
dolph R, et al: Dupuytren's contracture: Compar-
ative growth dynamics and morphology between 
cultured myofibroblasts (nodule) and fibroblasts 
(cord). J Orthop Res 2:247, 1984; with permission.) 
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NORMAL PALMAR SKIN 
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Figure 8. Growth curve data comparing rate of 
population at passage 5 between cultured myofi-
broblasts from eight nodule explants and fibroblasts 
from normal palmar skin. The rate of growth of all 
nodule myofibroblast populations was varied, but 
significantly slower than either cord fibroblasts and 
control fibroblasts. Each point represents the av-
erage count from three duplicate dishes. (From 
Vande Berg J, Gelberman R, Rudolph R, et al: 
Dupuytren's contracture: Comparative growth dy-
namics and morphology between cultured myofi-
broblasts (nodule) and fibroblasts (cord). J Orthop 
Res 2:247, 1984; with permission.) 

into glycosaminoglycan and collagen than do 
cells from normal palmar fascia. Their observa-
tions suggested that some abnormal metabolic 
characteristics of cells from diseased proliferat-
ing tissue could be cultivated from one gener-
ation to another. Additional significant findings 
of a genetic nature from cell cultures have been 
derived from the appearance of type III collagen 
in Dupuytren's contracture.5 12 

MYOFIBROBLAST PHYSIOLOGY IN 
DUPUYTREN'S CONTRACTURE 

Additional studies in other laboratories fur-
ther elucidate the mechanism and the impor-
tance of the myofibroblast in Dupuytren's con-
tracture. Badalamente, Stern, and Hurst3 

studied the contractile mechanisms of the myo-
fibroblasts. They noted that Dupuytren's con-
tracture myofibroblasts contain an intracellular 
contractile mechanism that involves the de-
phosphorylation of adenosine triphosphate. Cal-
cium adenosine triphosphatase (ATPase) studies 
verified that the site of this energy system was 
on the microfilaments of the myofibroblasts. 
The degree of ATPase activity correlated with 
the residual contracture noted clinically. Alcian 

blue staining and electron microscopy showed 
that the myofibroblasts were connected to each 
other and to surrounding collagen by a glycos-
aminoglycan matrix 300 to 1000 angstroms 
thick. Badalamente and associates theorized 
that this connection of myofibroblasts to each 
other and to the surrounding collagen may be 
partly responsible for the residual clinical de-
formities seen in Dupuytren's contracture. 

Further immunofluorescent studies on the 
nodular matrix by Merlo and associates21 dem-
onstrated fibrin, fibrinogen, and decreased lev-
els of fibrolytic activity (compared with unin-
volved and cord aponeurosis) in the small 
nodules during the proliferative stage of the 
disease. They suggested that nodular growth 
seemed to occur by progressive adhesion of 
fibroblasts to polymerizing fibrin. According to 
Hynes18 the adhesive capability of fibroblasts is 
probably via fibronectin to fibrin and collagen 
type III. As nodular growth increased, there 
was an increase in fibrinolytic activity that 
Merlo et al21 considered a biochemical signal 
for fibroblast modulation to myofibroblasts dur-
ing the involutional stage. 

Tomasek and associates31 studied the cyto-
skeleton and extracellular matrix of myofibro-
blasts from Dupuytren's contracture nodules 
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using indirect immunofluorescence. The anti-
bodies were directed at various intracellular 
components, including smooth muscle myosin, 
nonmuscle myosin, laminin, and fibronectin. 
Laminin is an intracellular glycoprotein that is 
involved in cell-matrix attachment in smooth 
muscle, whereas fibronectin plays a similar role 
in nonmuscle fibroblastic cells. In this study, 
the Dupuytren's contracture nodule cells 
stained for nonmuscle myosin and fibronectin 
but not for smooth muscle myosin or laminin. 
These data confirmed the theory that myofibro-
blasts in Dupuytren's contracture are not de-
rived from muscle but rather are fibroblasts. 
Fibronectin between nodular cells was greatly 
increased over that between fibroblasts of nor-
mal palmar fascia. Tomasek and associates con-
cluded that the contractile cell type of Dupuy-
tren's contracture nodule is not a muscle-type 
cell. 

Tomasek, Schultz, and Haaksma32 studied, 
using electron microscopy, the extracellular fil-
amentous material at the surface of the contrac-
tile fibroblasts. These extracellular fibrils were 
closely associated with intracellular bundles of 
active microfilaments. Thus, the contractile cy-
toskeleton would be brought in contact with 
surrounding tissue matrix. Badalamente, Hurst, 
and Sampson2 studied the effect of prostaglan-
dins on myofibroblast contractility in Dupuy-
tren's disease. They noted an increased content 
using radioimmunoassay of prostaglandins 
PGE2 and PGF2a on Dupuytren's contracture 
palmar fascia. 

Skalli et al29 found that myofibroblasts in 
Dupuytren's contracture stain positive for the 
a-smooth muscle actin isoform and for desmin, 
confirming histologic features of contraction. 
These continuing studies are contributing to 
our knowledge of the contractile fibroblasts that 
must be the active force in Dupuytren's con-
tracture. 

PASSIVE VERSUS ACTIVE 
CONTRACTURE 

Having discussed the function of contractile 
fibroblasts in producing Dupuytren's contrac-
ture, it is important to note that not all con-
tracture is due to the contractile function of 
fibroblasts. "Contracture" is a clinical term 

indicating a deformity resulting from tissue con-
traction, or a fixed, rigid deformity in an abnor-
mal position. Contracture can result from pro-
longed position rather than from active 
contraction of tissue, a process we have called 
"passive contracture."28 This phenomenon was 
studied using a rabbit model. In the same 
subjects, granulating, contracting wounds were 
established on the back and at the same time 
prolonged flexion was produced at the knee. 
Tissues were subsequently studied and myofi-
broblasts sought. As is typical of the skin in 
actively contracting wounds, myofibroblasts 
were present in the granulating wounds; how-
ever, in the knee contractures produced by 
position, myofibroblasts were absent. These 
data suggested that fixed-joint deformities can 
produce contracture via remodeling of collagen 
without the need for active cellular contractile 
processes. 

Both "passive contracture" and "active con-
tracture" can be seen in Dupuytren's contrac-
ture. The palmar fascia obviously undergoes an 
active contractile process that can be observed 
clinically. The fixed-joint deformities produced 
by prolonged Dupuytren's contracture at the 
metacarpophalangeal joint, and particularly the 
proximal interphalangeal joint, may be the re-
sult of collagen reorganization in an abnormal, 
flexed position rather than of actively contract-
ing cells in these joint areas. 

PEYRONIE'S DISEASE RESEARCH 

Historically, a number of clinical studies have 
shown that approximately 10% of patients with 
Dupuytren's contracture also have Peyronie s 
disease.30 The latter condition appears to start 
as a vasculitis in a connective tissue layer be-
tween the tunica albuginea and the corpora 
cavernosa in the penis. Fibrosis results in this 
area's adjacent connective tissues, developing 
into fibrotic plaques with calcification19 M- in 
some instances. The two diseases differ histo-
pathologically in that Dupuytren's contracture 
is believed to originate as a noninflammatory 
process whereas Peyronie's disease lias an in-
flammatory component with a lymphocytic and 
plasniacvtic infiltrate into the affected connec-
tive tissue.'" 34 Smith'0 noted that this inflam-
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matory infiltrate was predominant in lesions of 
short duration (less than 3 months). Lesions 
that existed longer showed a greater fibrous 
component and less inflammatory infiltrate. 

In Peyronie's disease, the presence of myo-
fibroblasts has been questioned. Electron mi-
croscopic studies by Arivan and associates1 in-
dicated the presence of myofibroblasts in 
fibrotic plaques, whereas a later study by Vande 
Berg and associates34 did not observe myofibro-
blasts in 20 patients. In a continuing study by 
the same research group, myofibroblasts were 
observed. This discrepancy probably can be 
explained by the small sample size and the thin 
tissue sectioning requirements for examination 
by electron microscopy. If myofibroblasts are 
to be found in penile fibrotic plaques, their 
numbers are probably fewer than in nodules in 
aponeurosis of Dupuytren's contracture. In 
view of the new attention to fetal wound repair, 
where fetal wounds high in hyaluronic acid heal 
without contracture or scar formation, it is 
interesting to note that the plaque formation 
site is also high in hyaluronic acid.30 

CLINICAL SIGNIFICANCE 

Because research in myofibroblasts in Du-
puytren's contracture has concentrated on hu-
man studies, it is possible to draw a number of 
clinical correlations with that research. 

Recurrence Rate 

At least 20 years ago, it was noted by 
Hueston15 16 that even with complete removal 
of the palmar fascia and abnormal tissue, recur-
rence of Dupuytren's contracture is common in 
patients if the original surgery occurred during 
the proliferative phase of disease. Although it 
is not possible to predict the extent of disease, 
our studies and those of others have neverthe-
less indicated a higher rate of recurrence if 
myofibroblasts are present in the nodules of 
Dupuytren's contracture. Thus, in a difficult 
setting, predictive value might be found in 
studying such tissues with electron microscopy. 

The presence of myofibroblasts at the inter-
face of nodules and overlying adherent skin 
suggests that such skin should be excised to 

remove all the contractile tissue. This would 
leave an open wound due to skin loss that could 
be treated either by the open technique or by 
full thickness skin grafting. 

Open Technique 

The myofibroblast hypothesis helps to explain 
the success of the "open technique" in treating 
Dupuytren's contracture. This involves opening 
of wounds and allowing them to heal second-
arily, which has been reported to lead to good 
success in some settings. Normally the creating 
of an open wound, if anything, would be ex-
pected to lead to more contraction and tissue 
shrinkage; however, in the open wound tech-
nique, it would appear that the contracted skin 
is unfurled by the contraction process, thus 
using the surface wound contraction process for 
benefit. In Dupuytren's contracture, when the 
skin is crinkled up by the contraction process, 
it is not in short supply but simply in the wrong 
place, and the open technique allows this skin 
to be redistributed. 

Full Thickness Skin Graft Effect 

Experimental findings about the effect of full 
thickness grafts on contracting cutaneous 
wounds help to explain the inhibitory effects of 
full thickness grafting on Dupuytren's contrac-
ture recurrence. Full thickness grafts cause the 
myofibroblast population to decrease rapidly.27 

Application of a full thickness skin graft to a 
palmar wound bed that would be prone to 
develop recurrent contraction may inhibit that 
contraction process. 

SUMMARY 

Dupuytren's contracture nodules, but not 
cords, contain myofibroblasts. These cells, 
which combine many electron microscopic, 
physiologic, and immunohistochemical charac-
teristics of fibroblasts and smooth muscle cells, 
are probably the active force of contraction. 
Prominent myofibroblasts and intracellular mi-
crotubules correlate with increased likelihood 
of clinical recurrence after surgery. Tissue cul-
ture of cells derived from Dupuytren's contrac-
ture myofibroblasts show consistently slower 
cell replication than from fibroblasts and show 
persistence of electron microscopic character-
istics in early passages. 
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Research in Dupuytren's contracture myofi-
broblasts has been done on human tissue and 
so has clinical correlation. Myofibroblast pres-
ence may help to predict recurrence of disease 
and suggests that palmar skin should be excised 
when adherent to disease nodules. The theory 
of myofibroblasts helps explain why the open 
technique often succeeds, and why full thick-
ness skin grafts inhibit recurrent contracture. 

REFERENCES 

1. Ariyan S, Enriquez R, Krizek TJ: Wound contraction 
and fibrocontractive disorders. Arch Surg 113:1034, 
1978 

2. Badalamente MA, Hurst LC, Sampson SP: Prostaglan-
dins influence myofibroblast contractility in Dupuy-
tren's disease. J Hand Surg 13A:867, 1988 

3. Badalamente MA, Stern L, Hurst LC: The pathogen-
esis of Dupuytren's contracture. Contractile mecha-
nisms of the myofibroblasts. J Hand Surg 8:235, 1983 

4. Bailey AJ, Sims TJ, Gabbiani G, et al: Collagen of 
Dupuytren's contracture. Clin Sci Mol Med 53:499, 
1977 

5. Basin S, LeLous M, Duance VC, et al: Biochemistry 
and histology of the connective tissue of Dupuytren's 
disease lesions. Eur J Clin Invest 10:9, 1980 

6. Chiu HF, McFarland RM: Pathogenesis of Dupuytren's 
contracture. A correlative clinical-pathological study. 
J Hand Surg 3:1, 1978 

7. Delbruck A, Schroder H: Metabolism and proliferation 
of cultured fibroblasts from specimens of human 
palmar fascia and Dupuytren's contracture. J Clin 
Chem Clin Biochem 21:11, 1983 

8. Frank DH, Brahme J, Vande Berg JS: Decrease in rate 
of wound contraction with the temporary skin sub-
stitute Biobrane. Ann Plast Surg 12:519, 1984 

9. Gabbiani G, Hirschel BJ, Ryan GB, et al: Granulation 
tissue as a contractile organ. A study of structure and 
function. J Exp Med 135:719, 1972 

10. Gabbiani G, Majno G: Dupuytren's contracture: Fibro-
blast contraction? An ultrastructural study. Am J 
Pathol 66:131, 1972 

11. Gabbiani G, Ryan GB, Majno G: Presence of modified 
fibroblasts in granulation tissue and their possible 
role in wound contraction. Experientia 27:549, 1971 

12. Gelberman RH, Amiel D, Rudolph R, et al: Dupuy-
tren's contracture. An electron microscopic, bio-
chemical and clinical correlative study. J Bone Joint 
Surg 62A:425, 1980 

13. Gokel JM, Hubner G: Occurrence of myofibroblasts in 
the different phases of morbus Dupuytren's (Dupuy-
tren's contracture). Beitr Pathol 161:166, 1977 

14. Guber S, Rudolph R: Collective review—the myofibro-
blast. Surg Gynecol Obstet 146:641, 1978 

15. Hueston JT: Digital Wolfe grafts in recurrent Dupuy-
tren's contracture. Plast Reconstr Surg 29:342, 1962 

16. Hueston JT: The control of recurrent Dupuytren's 
contracture by skin replacement. Br J Plast Surg 
22:152, 1969 

17. Hueston JT, Hurley JV, Whittingham S: The contract-
ing fibroblast: A clue to Dupuytren's contracture. J 
Hand Surg 8:10, 1976 

18. Hynes RO: Fibronectin and its relation to cellular 
structure and behavior, /n Hay ED (ed): (-ell Biology 
of Extracellular Matrix. New York, Plenum Press, 
1981, p 295 

19. James WD, Odom RB: The role of the myofibroblast 
in Dupuytren's contracture. Arch Dermatol 116:807 
1980 

20. Majno G, Gabbiani G, Hirschel BJ, et al: Contraction 
of granulation tissue in vitro: Similarity to smooth 
muscle. Science 173:548, 1971 

21. Merlo G, Ambroggio GP, Castagna B, et al: Fibrin/ 
fibrinogen and fibrolytic activity of the palmar fascia. 
J Hand Surg 11:55, 1986 

22. Niewiarowski S, Regoeczi E, Mustard JF: Adhesion of 
fibroblasts to polymerizing fibrin and retraction of 
fibrin induced by fibroblasts. Proc Soc Exp Biol Med 
140:199, 1972 

23. Oda D, Gown AM, Vande Berg JS, et al: The fibroblast-
like nature of myofibroblasts. Expo Mol Pathol 
49:316, 1988 

24. Rudolph R: Contraction and the control of contraction. 
World J Surg 4:279, 1980 

25. Rudolph R: Contraction and the control of contraction. 
World J Surg 4:279, 1980 

26. Rudolph R, Ehrlich HP, Vande Berg J: Wound con-
traction and scar contracture. In Cohen IK, Diegel-
mann RF, Lindblad WJ, (eds): Wound Healing: 
Biochemical and Clinical Aspects. Philadelphia, 
W.B. Saunders, in press 

27. Rudolph R, Guber S, Suzuki M, et al: The life cycle of 
the myofibroblast. Surg Gynecol Obstet 145:389, 
1977 

28. Rudolph R, Woodward M, Hum I: Ultrastructure of 
active versus passive contracture of wounds. Surg 
Gynecol Obstet 151:396, 1980 

29. Skalli O, Schurch W, Seemayer T, et al: Myofibroblasts 
from diverse pathologic settings are heterogeneous 
in their content of actin isoforms and intermediate 
filament proteins. Lab Invest 60:275, 1989 

30. Smith BH: Peyronie's disease. Am J Clin Pathol 45.670, 
1966 

31. Tomasek JJ, Schultz RJ, Episalla CW, et al: The 
cytoskeleton and extracellular matrix of the Dupuy-
tren's disease "myofibroblast": An immunofluores-
cent study of a non-muscle cell type. J Hand Surg 
11A:365, 1986 

32. Tomasek JJ, Schultz RJ, Haaksma CJ: Extracellular 
matrix-cytoskeletal connections at the surface of the 
specialized contractile fibroblasts (myofibroblasts) in 
Dupuytren's disease. J Bone Joint Surg 69A:1400, 
1987 

33. Vande Berg JS, Gelberman R, Rudolph R, et al: 
Dupuytren's contracture: Comparative growth dy-
namics and morphology between cultured myofibro-
blasts (nodule) and fibroblasts (cord). J Orthop Res 
2:247, 1984 

34. Vande Berg JS, Devine CJ, Horton CE. et al: Peyron-
ie's disease: An electron microscopic study. J Urol 
126:333, 1981 

35. Vande Berg JS, Devine CJ, Horton CE. et al: Mecha-
nisms of calcification in Peyronie's disease. J Urol 
127:52, 1982 

36. Vande Berg JS, Rudolph R, Gelberman R. et al: 
Ultrastructural relationship of skin to nodule and 
cord in Dupuvtren's contracture. Plast Reconstr Surg 
69:835, 1982 ' 

37. Vande Berg JS. Rudolph R, Woodward M: Growth 
dynamics of cultured myofibroblasts from human 
breast cancer and nonmalignant contracting tissues. 
Plast Reconstr Surg 73:605. 1984 

Address rrprint requests to 

Ross Rudolph. MD 
Scripps Clink- Medical Croup 

10666 North Torrev Pines Road 
I-a Jolia. C .\ 92037 



Dupuytrens Contracture 0749-0712/91 $0.00 + .20 

Comment on "The Myofibroblast in 
Dupuytren's Contracture" 

This valuable article presents a clear exposi-
tion of the excellent work produced in the past 
decade by the San Diego group, where fortu-
nately we have the combination of an intelli-
gent, inquisitive surgeon able to work closely 
with an imaginative and inventive investigator. 

After the simplification of approach to the 
fibroblast in the previous article, the surgeon 
will sense the emergence of the desire for 
clinical application of the results and will not 
be disappointed. 

The grouping of all Dupuytren's contracture 
manifestations as "a similar contraction prob-
lem" introduces the need to consider first 
whether contraction actually occurs in plantar 
lesions, or even in Peyronie's disease where 
fixation by the inextensible plaque leads to 
deformity on erection but not in flaccidity. 
Finally, one must reconcile the difference be-
tween the obvious longitudinal shortening that 
occurs with a dorsal digital plaque between the 
IP joints, but not with knuckle pads directly 
overlying IP or MP joints. One is led to ask 
whether a spectrum of contractility exists in 
hyperplastic nodules in different situations or 
whether the external application of physical 
forces can inhibit contraction; e.g., a far greater 
mechanical advantage acting in flexion of the IP 
joints to prevent knuckle pads from contracting, 
whereas between the IP joints this external 
force is very small indeed. With the flexed palm 
there is less physical opposition to contraction, 
but this hypothesis can scarcely be supported 
in Peyronie's disease! The difference in myofi-
broblast populations may account for this spec-
trum of contraction in ectopic deposits. 

The authors' excellent introduction ends with 
the question whether myofibroblasts initiate 
contraction or not, and if not, then is it by 

simple "active" fibroblasts? It is not irrelevant 
here that Murrell's colleague at Oxford, MJO 
Francis, claims that most cultured fibroblasts 
show some myofibroblast features. 

Aggregation of fibroblasts under as yet incom-
pletely determined stimuli leads to a concentra-
tion of these energy sources and hence to 
greater force for contraction. The waxing and 
waning of myofibroblast populations in areas of 
contraction and cord formation confirm again 
that they are not a specific "Dupuytren's cell" 
nor even the most active, but merely the most 
spectacular morphologic elements in wounds 
and in Dupuytren's nodules. 

To an account of their own contributions, the 
authors have added a comprehensive survey of 
other recent relevant investigations, along with 
comments far more enlightened than I can offer. 
But it is the surgical implications of this whole 
review of myofibroblast research that are of the 
most practical interest. 

It is relevant here that Murrell and Francis 
at Oxford, and even Gabbiani, claim that most 
cultured fibroblasts show some myofibroblastic 
features. 

Recurrence rate after fasciectomy is related 
to fibroblast activity at the time of surgery. The 
presence of similar activity in palmar skin ad-
herent to nodules is regarded here as a reason 
for its excision along with the nodule. This 
conclusion is rather too radical to accept freely 
because involution can occur clinically in infil-
trated palmar skin when transplanted elsewhere 
in the body or in cases of mild to low diathesis 
if the longitudinal stress is lessened by a Z 
plasty or graft interpolation. It is a clinical rather 
than a histologic decision whether to proceed 
to dermofasciectomy, the diathesis dictates this. 

Likewise, the leaving open of defects after 
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actual skin excision must be discommended, 
yet this forthright proposing of the practical 
significance of dermal involvement is the es-
sence of future Dupuytren's research. What 
potential for contraction does dermal involve-
ment carry in fact? If it can be seen to resolve 
in some changed physical situations clinically, 
what factors have been changed that have altered 
the pattern of cellular fibroblastic behavior? 

One has observed clinical regression, invo-
lution with softening, of active Dupuytren's 
tissue when (1) an area of skin has been changed 
over a palmar plaque left in situ and (2) beneath 

skin grafts in digits where extirpation of all 
visible Dupuytren's disease (always recurrent) 
would have endangered nerve continuity or ex-
tensively exposed flexor tendons. What valor 
there is in such discretion has not only preserved 
these digits but raised again the question for 
investigators of controlling Dupuytren's disease 
by changing its cellular and physical milieu. 

These questions, and that of how recurrence 
is prevented by changing the skin over the 
fasciectomy wound, may soon be answered by 
further studies such as this article so elegantly 
proffers. 
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