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Sphincter Preservation in Carcinoma of the Rectum
As a result of the pioneer work of Ernest Miles in the early
part of this century abdominoperineal excision of the rectum
became established as the treatment of choice for carcinoma
of the rectum. Subsequent efforts to devise operations to
preserve the sphincter mechanism were for some time gener-
ally regarded as ill founded. Even in the 1930s anterior
resection was thought to be an inadequate cancer operation.'
Once the problem of local suture line recurrence had been

minimized by washing out the rectal stump with anticancer
agents anterior resection became increasingly accepted. It was
generally limited to those patients in whom the tumour was
10 cm or more from the anal verge and in whom the technical
problems of achieving a low anastomosis in the depths of the
pelvic dissection were not too great. In recent years further
efforts have been made to extend the scope of restorative
resections.2 Such ideas have undoubtedly gained impetus from
the knowledge that for some patients a permanent colostomy
was a tremendous price to pay for cure.3 Indeed in a minority
of patients perhaps the effects of the cure were worse than the
symptoms of the disease.

For any restorative resection to become widely accepted
three conditions need to be satisfied. The excision of the
tumour must be adequate; residual sphincter function must be
satisfactory; and the technical problems must not be too great.

Adequate excision of the tumour depends on a sound
understanding of its pathological features. Perhaps the most
important discovery recently has been the minimal extent of
the downward intramural spread of the tumour.4 In low or
average grade tumours spread beyond 2 cm from the growing
edge of the tumour occurs in only 1% of patients, and even in
anaplastic tumours the incidence is only between 5% and 6%.
Thus adequate excision requires only 2-3 cm of rectum to be
removed beyond the edge of the tumour. The need to remove
the proximal rectum together with the area of upward
lymphatic spread and the pararectal tissues up to the side wall
of the pelvis remains unchanged.

Satisfactory residual sphincter function is hard to define, for
what may be acceptable to one patient will be unacceptable to
another. Sphincter control depends on both the sensory and
motor mechanism being intact. The sensory stimuli necessary
for anal continence come mainly from the anal canal and pelvic
floor muscles and to a much lesser extent from the rectum and
distal colon. The important motor components of continence
are the puborectalis sling mechanism together with the internal
and external anal sphincters. As might be expected, careful
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studies have shown that the longer the preserved anorectal
stump the better the functional result.5 Accurate discrimina-
tive sensation is mainly in the distal part ofthe anorectal stump.
The standard restorative operation for the removal of rectal

tumours is anterior resection. This operation is done through
an abdominal incision: the rectum is mobilized right down to
the pelvic floor. The tumour-bearing bowel together with its
lymphatic field of drainage is resected, and an anastomosis is
then fashioned between the left colon and the rectal stump.
The disadvantages of this operation are that it is difficult in the
obese and those patients with a narrow pelvis; and moreover
it is potentially dangerous. Leakage from the anastomosis is a
real threat,6 and many surgeons use either a tube caecostomy
or a transverse colostomy to minimize the risk of anastomotic
complications. The more difficult the access the less easy it is
to achieve a safe anastomosis.

Various pull-through methods have been devised to try and
simplify the technique of achieving a low anastomosis.
Though these operations have found favour in the U.S.A.
they have never really been taken up by British surgeons.
Their principle is that after resection ofthe tumour the cut end
of the descending colon is pulled down through the everted
anorectal stump. An immediate anastomosis may then be
carried out and the bowel returned to the pelvis. More usually
a delayed anastomosis is done; the distal colon and the everted
rectal stump are left outside the perineum for 7-10 days. At
this stage the colon is trimmed off level with the rectal stump
and the anastomosis carried out. The rectal stump is then
allowed to return to the pelvis. The complication rate of these
pull-through procedures is high in most series. In a study7 of
53 patients reported from St. Mark's Hospital serious compli-
cations occurred in 72%, the commonest complication being
necrosis of the distal colon.5 The functional result is often
unsatisfactory, especially in the first few weeks after operation.
The process of everting the rectal stump interferes with its
nerve supply, and it is the recovery from this damage which
delays the return ofcontinence. Nevertheless,function improves
with the passage oftime, and in one series of 158 patients some
90% had achieved satisfactory control by the end of the
twelfth postoperative month.8

In the past few years two further methods of achieving a
really low anastomosis have been described. In each the
abdominal dissection is carried out as for an anterior resection.
One method is the transsphincteric approach. 9 In this opera-
tion access to the short anorectal stump is gained by dividing
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the somatic component of the sphincter complex. After the
abdomen is closed the anal sphincter is incised vertically a
little to one side of the mid-line posteriorly and divided until
the gut tube is exposed. The portion of gut tube bearing the
tumour is then delivered and the resection carried out. The
line of the anastomosis is easily accessible and it is then a
straight-forward matter to achieve a really low resection with
a technically satisfactory anastomosis. Recovery of sphincter
function after resuture of the somatic sphincter is excellent.
An alternative method of achieving a low anastomosis has

been described using the transanal approach.10 The anorectal
stump is dilated sufficiently to admit a specially designed
retractor. The tumour is resected through the abdomen. The
cut end ofthe left colon is then drawn down into the pelvis and
sutured to the anorectal stump from within the lumen using
a specially designed needle. Again the functional results of
this operation are very satisfactory.

In summary, then, it is no longer satisfactory always to
treat carcinoma of the rectum by either abdominoperineal
excision or a standard anterior resection. A clear understanding
of the pathological nature of the disease and the fact that
further techniques are available to allow a really low anasto-
mosis means that growths of even 6 cm and upwards should
be considered for some sort of restorative procedure, especially
if the tumour is of average or below average malignancy.
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Insecticides and Cancer
In assessing any risk that people exposed to drugs and
chemicals in the environment or at their place of work might
develop acute or chronic poisoning, it is frequently and rightly
emphasized that judgement is required. Experts who are
familiar with the practical situation and those who are compe-
tent to judge the available evidence (be it of a statistical,
biochemical, or pathological nature) must use their pro-
fessional judgement when offering an opinion on its interpre-
tation.
The Environmental Protection Agency of the U.S.A. has

recently recommended a ban on the further production of the
insecticides aldrin and dieldrin on the grounds that they
present "a significant potential of an unreasonable risk of
cancer in the American public." The agency's inquiry was
held by a judge on its staff, who rejected the evidence of
one expert witness who had served on committees on the
safety of insecticides. In fact there is no direct evidence
that aldrin and dieldrin cause cancer in man nor, with one
exception, in animal experiments. The evidence on which
the suggestion of "an unreasonable risk of cancer" is based is
the production in mice given diets containing aldrin or dieldrin
of tumours in the livers, some of which had metastasized to
the lungs. Similar tumours can, however, occur in mice on
normal diets and are produced by other compounds including

DDT and phenobarbitone; so it is a matter of opinion how
far the production of these liver tumours in mice given aldrin
or dieldrin is a reliable index of a hazard to man. It is not a
matter of the credibility of witnesses: the facts are not in
dispute, it is their interpretation that is a matter of debate.
These observations are not new but were available for dis-
cussion at the time the British Government's review of the
problem of persistent organochlorine pesticides was in
preparation.' Much of the work on the effects of dieldrin on
mice had been carried out in the laboratories of the manu-
facturer, whose research workers discussed the significance of
their findings on many occasions with the scientists advising
the committee. The decision taken then was that the use of
dieldrin and aldrin should be phased out-because they were
persistent and not because of any toxic hazard they present to
man. There is good evidence that this phasing out is in fact
happening.

In the absence of any new evidence that aldrin or dieldrin
are carcinogenic to animals or man there seems no reason for
the authorities in this country to follow the American recom-
mendation. Furthermore, where there is no consensus of
opinion on the interpretation of findings in animals studies
designed to provide evidence of possible toxic hazards to man,
the procedure adopted by the Environmental Protection
Agency for reaching a decision is not one we should attempt
to imitate.

I Department of Education and Science, Further Review of Certain Per-
sistent Organochlorine Pesticides. London, H.M.S.O., 1969.

Calcium, Magnesium,
and Diuretics

Since oral diuretic agents are given to so many patients with
hypertension and heart failure for long periods of their lives
the toxicology of these drugs is important. Can they cause
diabetes mellitus de novo or do they merely exacerbate pre-
existing disease? Is diuretic-induced hyperuricaemia merely a
biochemical epiphenomenon or itself a cause of renal impair-
ment? If diuretics do lower serum potassium concentrations,
do they also cause depletion of whole-body potassium stores,
and if so, does this matter ? As if these questions were not
enough to tax most doctors, another facet of diuretic therapy
has recently emerged and deserves attention: the effect of
diuretics on calcium and magnesium homoeostasis.

Benzothiadiazine (or thiazide) diuretics have two effects on
calcium metabolism which are not produced by other diuretic
agents. When given for the first time, diuretics such as fruse-
mide,' ethacrynic acid,2 and aldosterone antagonists3 will
enhance calcium excretion by the kidney along with sodium
elimination. Not so the thiazides, which affect calcium elimina-
tlon very little in those circumstances4; and indeed long-term
thiazide administration results in a persistent reduction in
renal calcium elimination5 which may lead to hypercalcaemia.
The mechanism of this renal effect of the thiazides is not clear.
It has been attributed to the ability of thiazide diuretics to
deplete extracellular volume, but this appears unlikely since
infusion of a thiazide into one renal artery results in unilateral
hypocalciuria.6 Stimulation of parathyroid hormone secretion
does not appear to be a likely explanation, since the effect is
seen in animals after thyro-parathyroidectomy,7 and, more-

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.5951.169 on 25 January 1975. D
ow

nloaded from
 

http://www.bmj.com/

