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THE CONTRACTILITY OF KNUCKLE PADS

An in vitro study

L. R.IRWIN, I. L. NAYLOR and W. HOLMS

From the Bradford Royal Infirmary and the School of Pharmacy, University of Bradford, Bradford, UK

Strips of tissue from knuckle pads contract in response to the myofibroblast stimulant mepyramine
in a reversible, repeatable and dose-dependent manner. The significance of this finding is discussed.
Journal of Hand Surgery (British and European Volume, 1997) 22B: 1: 110-112

Knuckle pads are often an associated finding in patients
with Dupuytren’s disease. Since their first mention in
the late 19th century (Garrod, 1893; Paget, 1875), and
further clinical and histological assessment shortly after-
wards (Garrod, 1904; White, 1907), the incidence, his-
tology, differential diagnosis and other properties of
knuckle pads have all been well described in the litera-
ture (Hueston, 1984; Hueston and Wilson, 1973;
Mikkelsen, 1977, Skoog, 1948; Weber, 1938; Wilson,
1972).

The ultrastructural demonstration of myofibroblasts
in such pads (Caroli et al, 1991; Hueston, 1984) makes
them histologically similar to the palmar nodules of
Dupuytren’s disease (James and Odom, 1980). Although
the knuckle pads contain myofibroblasts, only one case
has been described in which contraction was a problem
(Hueston, 1982). In this case the tissue was found
between the interphalangeal joints and led to problems
with both active and passive flexion.

We have studied knuckle pads using the same system
used to examine the in vitro contractility of myofibro-
blasts in palmar nodules (Naylor et al, 1994).

MATERIALS AND METHODS

Eight consecutive patients with knuckle pads were stud-
ied over a period of 2.5 years. There were six male and
two female patients with an average age of 33.8 years.
The number of specimens was 20. Of note, only three
of the eight patients had palmar Dupuytren’s disease.

Knuckle pads were excised under general or appro-
priate regional anaesthesia, with tourniquet control, via
a transverse incision directly over the pad. The pad was
dissected carefully from both the skin and the underlying
extensor apparatus to which it was always found to be
densely adherent.

The excised tissue was placed on to saline-soaked
swabs at around 4°C and transported to the laboratory
for the in vitro experiments. All tissue was used within
2 hours of excision.

Since the knuckle pads varied in size, each specimen
was either used as obtained or bisected. Each specimen
was weighed, its length and width recorded and then
it was attached to a superfusion isometric recording
system, as has previously been described for palmar
Dupuytren’s nodules (Naylor et al, 1994). Each tissue
sample was arranged for tension measurements along
the longitudinal axis of the original knuckle pad. All
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specimens, irrespective of size, were placed under a
preload of 2 g and allowed to equilibrate for 40 minutes.

To verify the absence of both skeletal and vascular
smooth muscle in the tissue, barium chloride and potass-
ium chloride were applied to the preparations at a fixed
dose range of 1 to 8 mg. These were then followed by
the drug mepyramine over the fixed dose range of 100 g
to 2mg. The volumes injected did not exceed 0.2 ml.
For each response to mepyramine, the height of the
contraction was measured and transformed into a
“change in isometric tension”. The areas under the
contraction tracings were also measured using a digitizer
and DIGIT programme to assist in a more precise quanti-
fication of the responses.

After testing, all samples were placed in 10% formol
saline for 7 days then processed for light microscopy by
conventional techniques. Tissue sections, cut at 6 pm,
were stained using Goldner’s modification of Masson’s
trichrome stain (Goldner, 1938).

RESULTS

None of the tissue samples showed any spontaneous
activity while resting in the organ baths attached to the
superfusion apparatus. After an initial period of relax-
ation, they all held a constant tension for the remainder
of the experimental period.

None of the specimens showed a response to the
addition of potassium or barium chlorides, indicating
the absence of both skeletal and smooth muscle in the
preparations.

All tissues examined gave repeatable, dose-dependent
contractions to mepyramine (Fig1). When duplicate
strips from a nodule were available, good correlation
was obtained between the two samples. All the induced
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The type of dose-dependent contractile response to a super-
fusion dose of mepyramine, on a specimen from one patient.
The slow, sustained response is typical.
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KNUCKLE PADS

contractile responses were fully reversible if enough time
was left between drug additions.

The preparations were stable and sensitive for a period
of about 8 hours after excision. There was variability
among the tissue samples, but all the responses were
repeatable within a tissue (Fig2). Irrespective of the
tissue studied, the dose response effect was very steep,
indicating a narrow range of drug effectiveness. The
shape of the responses to mepyramine are similar to
those obtained from Dupuytren’s nodules (Fig 3).

Histological examination revealed a dense fibrous
matrix within which were areas of dense cellular depos-
ition containing myofibroblasts. No smooth or skeletal
muscle was seen.

DISCUSSION

These experiments show for the first time that knuckle
pads can be made to contract in vitro.

The failure of potassium and barium chlorides to
elicit a response, when taken in conjunction with the
histological evidence, indicates that the response is not
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Fig2 A comparison of responses among specimens. The steep dose
response, repeatability and reversibility suggest a receptor
effect.
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Fig3 The responses of knuckle pads and palmar Dupuytren’s
nodules, which are known to rely on myofibroblasts for the
demonstrated contractile effects.
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due to either skeletal muscle or vascular smooth muscle
in the tissues. The dose dependency, the reversibility
and the repeatability of the responses would suggest
that cellular receptors are responsible for the observed
effects. Other studies (Caroli et al, 1991; Hueston, 1984)
suggest that the myofibroblast is the cell most likely to
be responsible for the effects.

The sensitivity to mepyramine, an antihistamine which
has similar’ effects on Dupuytren’s nodular tissue
(Naylor et al, 1994) and the type of slow, sustained
response seen, support the view that the cells have
similar properties to those in palmar nodules.

In the technique of superfusion, the drug is applied
to the surface of the tissue for only a very brief period,
possibly 5 to 10 seconds, before being removed in the
superfusing physiological solution. Consequently, the
observed drug effects increasing beyond 1 to 15 minutes
cannot be the result of continuous stimulation, but must
be due to the initial excitation passing between the cells
within the tissue and leading to a profound stimulation
of the cells. This suggests that the cells in the tissue may
well have a pseudosyncitial arrangement. This is not too
unexpected since myofibroblasts are well documented as
having cell-to-cell contacts through which information
could be relayed. The results suggest that the initial
stimulus which excites these cells in vivo (e.g. in the
contractility of Dupuytren’s disease) may only need
to be of a small magnitude to exert a powerful and
sustained effect.

These observations confirm the similarity in both
structure and potential contractility of Dupuytren’s
tissue in the palm and knuckle pads on the dorsum of
fingers. The fact that knuckle pads rarely cause problems
from their contractility may be due to their more favour-
able anatomical position and the looser subcutaneous
tissues around them compared with the palm (Hueston,
1985). However, some believe that physical activity at
the affected area is responsible for cord formation and
contractility (Baird et al, 1994).

Controversies continue to surround the histological,
chemical and immunological nature of Dupuytren’s
disease. Arguments persist as to whether myofibroblasts
are actually present in Dupuytren’s tissue, and even
which techniques are reliable in their demonstration
(Berndt et al, 1994; Gabbiani and Montandon, 1985;
McCann et al, 1993; Pasquali-Ronchetti et al, 1993).

This study appears to add weight to the belief that
myofibroblasts are associated with the contractility of
Dupuytren’s tissue, but does not address the issue as to
whether the trigger for activity is a systemic or a locally
produced agent.
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