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lymph exuding from transected lymphatics by suction
drains. It, therefore, cannot be concluded that the flap
was absorbing lymph. Volume and limb circumference
measurements after one year should have been provided
so that the long term benefits of the tensor fascia lata flap
can be assessed.

There is no information whether or not the frequency
of lymphangitis in these patients decreased. However,
some benefits, particularly the improvement in the
lymphoedema of the genitalia, cannot be ignored. It has
been shown that small lymphatic vessels can regenerate
rapidly and extensively after division or resection.'
Experimental obstructive lymphoedema in the dog can be
reduced by inserting a vascularized omental graft and
then establishing a bridge between the obstructed distal
and the normal proximal lymphatics.? In patients with
lymphoedema of the genitalia the level of the lymphatic
block is such that the leg lymphatics are spared. The tensor
fascia lata flap may provide an alternate channel of drainage
to the scrotal lymphatics. In patients with leg oedema the
tensor fascia lata may contain none, or only a few
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SUMMARY
This study was carried out on 45 male rats, divided. into three
groups: experimental, sham operated, and control, with 15
animals in each group. At 25 days of age the rats were weight-
matched into litter-mate triads, one animal of each triad being
allocated at random to each group. Animals of experimental and
sham groups were operated upon on one side only, the side
(right or left) chosen at random. The pectoralis major muscle
was exposed and divided to reach the brachial plexus. A segment
of the plexus was cut away in the experimental group. The
pectoralis muscle was sutured and the wound closed. All animals
were sacrificed at 53 days of age. Both humeri were isolated and
cleaned of all soft tissues by maceration. Various measurements
were made on these bones. The differences between the 'treat-
ment side' and 'non-treatment side' in the three groups were
analysed using the ANOVA and Duncan's new multiple range
test. Differences ,between the treatment and non-treatment
sides of animals in the experimental groups were analysed using
t-tests.

On naked eye examination no consistent differences could be
seen between humeri from the sham or control groups and the
non-treatment sides of experimental animals. In experimental
rats the deltoid tuberosities and deltoid crests were smaller and
less curved than on the non-treatment side. There were no
obvious differences in the lengths or shaft widths of the bones.
However, when the differences in measurements on the treat-
ment and non-treatment sides of bones from the three groups
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unobstructed lymphatics. It is unlikely therefore to
improve limb lymphoedema.

In the patients with congenital lymphoedema, a condi-
tion in which lymphatics are hypoplastic, it is difficult to
explain how the benefit was obtained. Although the
tensor fascia lata flap has been shown by the author to be
of benefit in patients with lymphoedema, its use as a
routine procedure cannot be recommended. Assessment
of the effects has been mainly subjective in this study and
made too early.
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were analysed the differences in the experimental group were
found to be significantly altered from those in the control or
sham groups. Further, comparison of measurements on the
treatment and non-treatment sides in the experimental and non-
experimental groups (t-tests) showed that humeri from the
treatment side were significantly shorter and narrower than on
the non-treatment side. Measurements of proximal and distal
segments of the bone showed that growth at the proximal end of
the bone was reduced while growth at the distal end was
increased. The authors concluded that muscle pull affected
periosteal tension which in turn influenced the bone form and
growth in length.

COMMENT
The concepts involving the correlation of structure and
function have fascinated biologists for ages. That structure
influences function is obvious. It has taken more insight
to recognize that the reverse can often be demonstrated
to be true.

It has been generally recognized that the form of a bone
is influenced by stresses acting on it; and more specifically
by activity of muscles .attached to the periosteum.' The
presence of bony prominences at the sites of attachment
of large muscles has been explained by postulating that
muscle pull on the periosteum tends to 'lift' the periosteum
offthe bone, the resulting 'gap' being filled by a deposit of
new bone.v' That this is not an adequate explanation is
shown by the fact that the attachment of a muscle may be
marked by a depression rather than an eminence;' or by
areas of resorption.' Another objection to this concept is
that these prominences stop growing on attaining a certain
size, even though muscle pull continues to act on them.

The influence of muscle action on bone growth is even
more controversial. While some workers.V including the
authors of this paper, hold that long bones grow less after
denervation, others have not observed any difference;"
whereas some researchers have reported increased
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growth." In this context, the paper by Sunden? is of special
interest. He studied the effects of denervation and
tenotomy on growth of the proximal epiphyseal plate
(growth plate) in rabbits and found that an initial spurt in
growth was followed by a decline.

The findings of this paper confirm the view that denerva-
tion decreases bone growth. Technically, the paper isof
interest in that the authors have, by using sophisticated
techniques of measurement, been able to demonstrate
minute differences in the length and form of the bones on
the operated and unoperated sides. They have taken care
to determine the degree of error in their measurements.
The accuracy of the findings and the validity of the statistical
analyses is not in doubt, but I feel that the rat is not the
most suitable animal for this kind of study. Larger animals,
such as the dog, would probably have yielded more striking
results. It should also be remembered that when subtle
changes in stress are brought to bear on a bone its internal
structure responds faster than its external dimensions and
that the influence of such stresses (for example those due
to an asymmetrical use of the limbs) can be conveniently
assessed by recording the weight of dried bone.!" The size
of the bones used in this study was very small and only
minute differences in dimensions were observed. Recording
the weights might have enhanced the value ofthe paper.

Using the nutrient foramen as a marker, the authors
estimated the relative lengths of the proximal and distal
segments of the humerus in the animals. They concluded
that denervation mainly affected the growth of the proximal
segment probably by retardation of growth at the proximal
'growth plate'. They explained this finding on the basis of
the periosteal tension hypothesis, 11,12 according to which,
growth at the proximal and distal epiphyseal plates of a
long bone is influenced by tension in the intervening
periosteum. Relaxation of tension leads to increased
growth while an increase in tension retards growth.
Periosteal tension is influenced by muscle pull. In the case
of the humerus, the upward pull of large muscles attached
near the proximal end relaxes tension at the proximal
plate while the corresponding effect on the distal plate
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(through the pull of smaller muscles) is less. Asa result
the proximal end of the bone grows more than the distal
end. Following denervation this relaxing effect on the
periosteum is lost, which leads to impaired growth,
particularly at the proximal end. This is an interesting
explanation and is indirectly supported by the findings of
some other workers. 13 The influence of denervation or of
cutting the pectoralis major on the vascularity of the
proximal epiphysis will have to be excluded before this
hypothesis can be accepted.
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