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from hospital based studies. These infants did not seem to
be particularly prone to any characteristic pattern of
defects. There was a non-specific teratogenic effect of
maternal diabetes expressed in a wide variety of organs
and systems with the exception of caudal dysgenesis.
Infants of mothers with NIDDM who required insulin
during pregnancy (n=19, of which 12 had gestational
diabetes) were 9.7 times more likely to have major cardio-
vascular system defects than infants of non-diabetic
mothers.

Another important aspect of this study is its population
based case-controls which provide reliable estimates of
the incidence of various malformations. Prospective
studies on maternal diabetes mellitus are expensive and
specific birth defects are relatively rare. Thus there are
inherent problems in such an approach as it requires a
particular surveillance system. In this study the medical
charts were blindly reviewed and this reduced the chances
of misclassification. However, under-recognition of
diabetes might occur especially in women with NIDDM
and gestational diabetes as was the case in this study which
had a small number of gestational diabetic mothers.

This study emphazises the need for routine intensive
screening programmes for diabetes in pregnancy. It is
believed that more than half of all gestational diabetics
are undetected. Similarly more studies are needed to

Another operation for lymphoedema

Chit ale YR. (Department of Surgery, Dr Y.M. Medical
College, Sholapur, Maharashtra, India.) Role of tensor
fascia lata musculocutaneous flap in lymphoedema of the
lower extremity and external genitalia. Ann Plast Surg
1989;23:297-305.

SUMMARY
The author used a tensor fascia lata myocutaneous flap for the
treatment of lymphoedema in 13 patients, 11 of whom had
lymphoedema of the lower extremity (9 filarial, 1 tubercular and
1 congenital) and 2 who had lymphoedema of the genitalia
(1 filarial and 1tubercular). The limbs were elevated for 15 days
before operation. All patients had a block dissection of the groin
nodes and a tensor fascia lata myocutaneous flap was used to
cover the defect. In the patient with congenital lymphoedema of
the leg, the tensor fascia lata flap was transferred in two stages
to provide a bridge across the knee joint.

The results were assessed primarily by noting suppleness and
wrinkling ofthe skin, and the flexibility of the knee joint. These
showed improvement in all patients up to a period of 3 years
after the procedure. In 3 patients limb volumes were measured
15 days prior to operation, on the day of operation and on the
tenth postoperative day. There was a volume reduction of 640-
1200 ml in these patients, the postoperative reduction being
greater than that occurring after limb elevation. The limb
circumference in one patient was reduced by 3 em on the fifth
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evaluate the impact of metabolic control of diabetes in the
first trimester. It is likely that infants of mothers with
insulin-dependent diabetes mellitus are exposed to a
more abnormal metabolic foetal environment than other
types of diabetes. Hence a strict metabolic control should
start before conception and continue into the first tri-
mester of pregnancy in order to reduce the incidence of
birth defects. Primary prevention should include the
identification and education of diabetic women before
they conceive.
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postoperative day, although subsequently it increased. The
measurements in the other patients have not been reported. The
improvement in 2 patients with scrotal lymphoedema has been
illustrated by photographs.

COMMENT
Filarial lymphoedema is a common disease in India for
which there is no satisfactory treatment. The author has
used the tensor fascia lata myocutaneous flap following a
block dissection of the groin nodes in the hope that the
lymph will be absorbed into the capillaries of the flap and
thus directly enter the blood stream. This hypothesis is
probably untenable. Lymph is that part of extracellular
fluid which cannot return to the circulation through the
capillary walls because it contains proteins of high
molecular weight.

The assessment of the results has been subjective and
includes such aspects as wrinkling and suppleness of the
skin, visualization of the intermetatarsal spaces and
improved mobility of the joints. The author states that
there was a reduction in limb size but this reduction has
not been measured except in one patient where it was
recorded once on the fifth postoperative day. Objective
assessment was done by measuring limb volumes in
3 patients who had also shown a decrease in volume after
elevation for 15 days prior to operation. There was a
further decrease after the operation when final measure-
ments were made on the tenth postoperative day. This
decrease may not have been due to the operation as it can
also be explained by elevation of the limb and removal of
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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

Effect of denervation on bone growth

Dysart PS, Harkness EM, Herbison GP. (Departments
of Orthodontics and Preventive and Social Medicine,
University of Otago, Dunedin, New Zealand.) Growth of
the humerus after denervation. An experimental study in
the rat. J Anat 1989;167:147-59.

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 ANOV A 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
off the 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. 4 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


