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Biguanides and lactic
acidosis in diabetics

For nearly 20 years maturity-onset diabetics not requiring
insulin have been treated with biguanides-in Britain phen-
formin and metformin. These drugs lower the blood glucose
concentration by reducing glucose absorption, increasing
glycolysis, and decreasing gluconeogenesis from alanine,
pyruvate, and lactate.' Inevitably, therefore, they cause a rise
in the blood lactate concentration, which is greater in patients
treated with phenformin than with metformin, though it
rarely exceeds 2 mM (normal range 0 4-1 3 mM).2 Both drves
are excreted by the kidney3 4 and hence renal impairment
increases the blood concentrations of both the drug and lactate.
Phenformin is also metabolised,4 and hepatic disease and also
alcohol consumption5 are apt to increase the hyperlactataemia.
Fatal lactic acidosis has been reported in patients taking
phenformin'" X and, very rarely, metformin.1 8

Phenformin appears to be particularly hazardous. Nearly
200 cases of lactic acidosis associated with phenformin have
been reported but only 14 associated with metformin. In
France, where metformin accounts for about three-quarters of
the biguanide drugs used, lactic acidosis is rare and renal
failure has been present in almost all cases. Lactic acidosis
due to phenformin has generally occurred in patients with
serious underlying disease, notably renal failure-the
commonest condition-and cardiac failure; but in some cases
there has been no obvious explanation other than the use of the
drug. It is particularly disturbing that lactic acidosis has
occurred unpredictably in patients without any predisposing
cause, sometimes soon after starting phenformin treatment or
increasing the dose.6 7 Indeed, Cohen and Woods!' recorded
that roughly three-quarters of reported cases occurred within
two months of starting treatment.
As the mortality rate of lactic acidosis is high (50-60"'o or

more) prompt diagnosis and treatment are essential. It should
be suspected in patients with a metabolic acidosis that cannot
be accounted for by either chronic renal failure or ketoacidosis
(a negative response to the plasma Ketostix test helps to
exclude the latter). Blood lactate concentrations are usually
greater than 5 mM. There are no specific clinical features of
lactic acidosis, which may occur with or without clinical
"shock" (types A and B respectively).9 Drowsiness or coma,
hyperventilation, vomiting, and abdominal pain are all non-
specific features of a metabolic acidosis. Treatment is by
reversal of hypoxia and circulatory collapse; infusion of
alkali' (150-2500 mmol of sodium bicarbonate may be
needed); and-in the most seriously ill or those who fail to
respond to these measures-peritoneal dialysis, or, better still,
haemodialysis to alleviate sodium overloading and probably
hasten disposal of the drug. The value of the routine use of
insulin and glucose is controversial,1 but in diabetics the
former is usually required to combat the hyperketonaemia
(mainly from 3-hydroxybutyrate) which contributes to the
acidosis.10 Glucose is also necessary if blood glucose concen-
trations are normal or low. Dichloroacetate, which activates
pyruvate dehydrogenase, has been used to reverse lactic
acidosis experimentally, but is not yet available for clinical
use.11
Aware of the increasing recognition ot its hazard, the

Committee on Safety of Medicines has recently issued a
warning suggesting that the use of phenformin should be
restricted. Several other countries, including the USA, have

taken similar action. The manufacturers themselves have
issued guidelines to the use of phenformin, which should
apply also to metformin. Biguanides should be avoided in
patients with renal disease, cardiac failure, or hepatic impair-
ment; and the dose of the drug should be kept to a minimum,
not exceeding 100 mg a day of phenformin, and usually less
than 2 g of metformin. These drugs must always be withdrawn
when patients have serious intercurrent illnesses, especially
myocardial infarction and other conditions likely to cause
hypotensive shock. In these crises hyperglycaemia should
always be controlled with insulin. Despite these numerous
restrictions, however, there is still a place for biguanide
treatment after rigorous dieting and sulphonylureas have
failed-and in the most obese patients a biguanide may be used
alone.

Lactic acidosis is rare, and there is no need for the doctor
hurriedly to withdraw phenformin from every patient.
Metformin, however, is now the biguanide of choice.
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Surgical treatment of hiatus
hernia
The appearance of yet another surgical procedure for sliding
hiatus hernia' prompts us to take stock of the management of
this common condition. There are three separate issues: are
the patient's symptoms certainly due to sliding hiatus hernia;
have all possible conservative measures been tried; and, if
operation is necessary, which of the many techniques should
be used ?
Many patients with anatomical defects of the hiatus remain

totally free of symptoms throughout life. The discovery of
such a defect during a barium swallow or a barium meal
examination may therefore be fortuitous, for the defect is not
necessarily causing the patient's symptoms: peptic ulcer,
cholecystitis, spastic colon, and other common disorders give
rise to similar symptoms. The main symptoms arising directly
from sliding hiatus hernia are due to oesophageal reflux-
giving heartburn, a feeling of regurgitation towards or into the
mouth, and a bloated, burning sensation in the epigastrium
and retrostemal area; these are usually aggravated by bending,
lying flat, and physical exertion or any external force that
increases intra-abdominal pressure. The patient's typical
symptoms can be reproduced by one of various tests in which
hydrochloric acid is introduced into the oesophagus. These
are not, however, infallible, and each produces both false-
positive and false-negative results.

If symptoms do seem to be caused by oesophageal reflux
associated with a sliding hiatus hernia there should first be a
period of conservative management-provided that no
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oesophageal stricture is present causing dysphagia. The patient
should avoid large meals, constricting clothing, and-so far as
possible-bending and stooping; and he should keep his head
and shoulders propped up in bed. Of the wide range of drugs
claimed to relieve symptoms, either the long-acting antacid
aluminium hydroxide or the muscle relaxant metoclopramide
should be tried. For the overweight patient, losing weight
alone may greatly diminish or even abolish virtually all his
symptoms.

Surgery, then, is indicated only for the minority whose
symptoms cannot be controlled by these measures, or who have
a fibrous stricture. Formerly the main object of operation was
to achieve as precise an anatomical repair of the hiatus and the
oesophagogastric junction as possible. Many tricks were
devised to bring the stretched edges of the right crus of the
diaphragm together by stitches either in front of or behind
the oesophagus. Surgical ingenuity also devised means of
restoring the oesophagogastric angle and fixing this to the
under surface of the diaphragm, the posterior abdominal wall,
or other intra-abdominal organs. Various ligaments were
repaired, fascial or muscular slings were created, and a
variety of valvular structures were arranged.

Such repairs were not, however, always permanent or indeed
successful in relieving symptoms. It now appears that restoring
the correct pressure patterns is much more important than
exact anatomical repair of the hiatus. Many fine studies of the
pattern of pressure waves in the oesophagus have shown that a
segment at the lower end has an increased pressure, and acts
normally as an efficient barrier against any appreciable reflux
from the stomach. But this barrier works efficiently only if
hydrostatic pressure is greater in the abdominal cavity than in
the chest. The main object of surgical procedures for sliding
hiatus hernia therefore should be to secure a continuous
subdiaphragmatic location for this lower oesophageal sphincter
zone-possibly the major common factor underlying the
success of the variety of operations introduced in the last 20
years or so.
One of the simplest ways of achieving this object is plicating

the fundus. Nissen's method,2 for example, is a relatively
simple manoeuvre creating a "bung" to discourage further
dislocation upwards of the lower oesophagus through the lax
hiatus. Further refinemcnts may or mav not be necessary.: A
similar procedure is the posterior gastropexy described by
Hill.4 Where an appreciable stricturc, oesophagitis, or peri-
oesophagitis is present the oesophagus may have to be so far
mobilised that a transthoracic approach is needed.,-,NMost
uncomplicated oesophagcal reflux defects, however, can
probably be repaired adcquately by one of the fundoplication
proccdures. Nissen's fundoplication may be satisfactory in
over 80,, of patients with some stricture, and in 85-90",, of
paticnts with no stricture.,
The operation occasionally produces dvsphagia owing to

over-zealous tightening of the fundus wvrap round the lower
end of the oesophagus. This can be largely avoided, however,
by Putting a large-bore nasogastric tube in the lumen of the
lowN-cr oesophagus during operation;,when it does occur it is
usually relieved by oine or more gcntle dilatatioins through the
oesophagoscope. Patients may also have difficultv in belching
or in vomiting after this operation, and the formation of a
muscular sling or lesser or greater curvc valve has therefore
been advocated. NWhether these procedures havC any
appreciable advantage over the simplcr form of fundoplication
remains to be seen.

Surgeons have always been reluctant to excise oesophageal
strictures, as even the most skilful and ingcnious of reconstr-uc-

tions have been followed by a high incidence of further
strictures, ulcerations, and other problems: perhaps the
subsequent regurgitation of bile has caused as much harm as
acid gastric juice. The alternative approach of preoperative
bougie dilatation of the stricture followed by one of the forms
of antireflux fundoplication appears to work in most cases.

Experimentally, gastrin and other hormones of the upper
gastrointestinal tract have a pharmacological effect on the lower
oesophageal musculature. There is, however, no evidence that
they have any important role in sliding hiatus hernia, and thus
no justification for any operations on the stomach designed to
influence their secretion. Neither is there good evidence that
any form of vagotomy with or without gastric drainage
procedures benefits sliding hiatus hernia. Indeed, controlled
trials of vagotomy as an accompaniment to the direct surgical
treatment of the hiatus hernia have shown a greater incidence
of postoperative problems in the vagotomy group.8
The surgical treatment of sliding hiatus hernia now appears

to be on a sounder basis. We have learned to resort to surgery
only when there are clear symptoms of oesophageal reflux, and
after conscientiously applied medical measures have failed to
bring relief. We now know that restoring the lower oesophageal
high-pressure zone to a position below the diaphragm is far
more important than precise anatomical repair of the hiatus, a
sometimes futile objective. The vogue for plicating the fundus
through an abdominal approach is likely to continue, though
long, severe strictures and perioesophageal inflammation will
still call for a transthoracic approach. Controlled trials would
show whether the many variants of straightforward fundo-
plication, using slings, valves, and various methods of fixation
to surrounding structures, have any real advantage over the
simpler operations. There may still be scope for improving the
already high success rates of surgery for sliding hiatus hernia.
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A new approach to
thrombosis?
The ubiquitous prostaglandins tended to be hailed on their
discovery as the basis for revolutionary drugs, and the
prostaglandins active in blood vessels were nao exception. But
herc, as in all the best stories, there turn out to be "good" and
"bad" prostaglandins, confusing an already complicated plot.

WVe do not know -why thrombi develop in human arteries and
veins, nor do we know bv what mcchanisms they are formed.
We do know that thrombi contain masses of blood platelets
surrounded bv fibrin and polvmorphonuclear leucocytes,l and
that the earliest event observed when small vessels are damaged
in animals is the adherence of blood platelets to the site of
injury.i Onc vicw of thrombus formation is that once the
protectiVe ovcriying endothelial cells have been damaged or
removed a sequence of events is initiated because the subendo-
thelial tissues are thereby exposed to circulating platelets. This
theory proposes that platclets adhere to the site and then
rclcase chcmical messengcrs that will cause more platelets to
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