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from the nature of the self-selected group which was surveyed.
Most schemes have probably had their share of resignations.
The view expressed by the two trainees already quoted cover
three important areas where there is probably more widespread
dissatisfaction. Firstly, the anachronism whereby a trainee is
financially penalized in comparison with his colleague who goes
straight into general practice at registration. Secondly, the
general problem of reconciling service and educational needs in
hospital posts, which relates to the more specific problem of how
far hospital posts should be orientated towards general practice.
The third area is the quality of the trainee year. The first of
these points has been dealt with by the recent report of the
Review Body,5 and the increase in the vocational training
allowance to £400 a year should help to reduce the financial
disincentives of vocational training. The second is a complex
problem which requires further investigation. The third point
has been highlighted by two recent publications. Irvine6 has
shown that teaching practices vary greatly in standards. The
report from the Council of the Royal College of General Prac-
titioners,7 which proposes criteria for the selection of teachers,
should help to alter this situation.

Desirability of Compulsory Vocational Training.-This was the
only question on which there was a considerable difference of
opinion between trainees and teachers. The reasons why 36
of the trainees regarded compulsory vocational training to be

undesirable need further investigation. Compulsion would
produce serious strains on the supply of teaching practices with
a possible fall in standards, but whether objections were based
on this factor, or on an antipathy to compulsion in general, is
unknown.

I am indebted to the organizing committee of the First National
Trainees Conference for allowing me to present this questionnaire,
and to the many people who discussed this project with me,
particularly Dr. D. H. Irvine and Dr. J. H. Walker. I should
also like to thank Mr. Ian Russell, Medical Care Research Unit,
University of Newcastle upon Tyne, for statistical advice and
computer progranuning.
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Therapeutic Conferences

Diabetes Mellitus Elective Operation and Use of Insulins

FROM THE DEPARTMENT OF THERAPEUTICS AND CLINICAL PHARMACOLOGY, UNIVERSITY OF ABERDEEN

British Medical Journal, 1972, 4, 98-100

DR. J. C. PETRIE: We have already discussed the management of
acute insulin insufficiency with soluble insulin. Soluble insulin
is acidic but recently neutral insulins have been introduced.

DR. J. M. STOWERS: Two are available. One, Nusol, is made
mainly from beef pancreas and the other, Actrapid, only from
pig pancreas. Both tend to produce less local reaction at the
injection site than ordinary soluble insulin and they act a little
more quickly. The pig neutral soluble insulin is less antigenic
and may have more hypoglycaemic potency than the beef type in
diabetics long treated with beef insulin. In a new diabetic there
is no strong indication to use one of the neutral soluble insulins.
Before long, monocomponent insulin, which is virtually non-
antigenic, may become widely available.

DR. R. A. WOOD: The pig insulin has only one amino-acid
difference from human insulin, while the beef insulin has three
amino-acids different.
There is less antibody formation to pig insulins and so

when changes are made from beef to pig insulin one may need
to reduce the dose of insulin.

Appointments of Speakers
J. C. PETRIE, M.B., M.R.C.P., Senior Lecturer
J. M. STOWERS, M.D., F.R.C.P., Consultant Physician
R. A. WOOD, B.SC., M.R.C.P.ED., Lecturer

Insulin-dependent Diabetes Mellitus-Surgery

HOUSE PHYSICIAN: This 46-year-old diabetic woman has been
admitted for an elective cholecystectomy. Her general condition
is good and she is fit for anaesthesia. She has been on a sliding
scale of Lente insulin, 42-48 units daily, controlled by reverse
urine testing and a single dose taken about half an hour before
breakfast.

DR. STOWERS: Lente insulin has been used from the start in
this patient as initially she was doubtless still secreting some
insulin herself. Such diabetics may get good overall control of
the blood sugar level but this is increasingly unlikely as the
insulin requirement exceeds about 60 units a day. Both compo-
nents of Lente insulin are in particulate form and start to act
relatively slowly so that it is often difficult to prevent hyper-
glycaemia in the middle of the morning.

DR. PETRIE: Lente insulin is made up of a mixture of Semi-
lente and Ultralente in a proportion of 3 to 7, but it has been
suggested that in selected patients the insulins may be mixed in
the syringe in varying proportions to obtain a hypoglycaemic
effect at desired times. The standard Lente insulin is given
once a day.

DR. STOWERS: I prefer to use the available insulins and not to
make the management of insulin therapy any more complicated
by fiddling with insulins in syringes. If a quicker action were
required I would use Biphasic Insulin B.P. (Rapitard)-a
mixture of neutral soluble and crystalline insulins.
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DR. R. A. WOOD: Do you feel that such combinations have the
inherent disadvantage of many drug combinations and that
flexibility is lost ?

DR. STOWERS: This disadvantage may be more apparent than
real because often one can change the distribution of carbo-
hydrate in the diet with good effect rather than relying on the
fiddly business of mixing insulins accurately in a syringe. This is
particularly tricky for the elderly or poorly sighted. Biphasic
insulin is especially suitable for patients with too high mid-
morning blood sugar levels on Lente (IZS) insulin. It is also
suitable for patients requiring two injections a day.

STUDENT: Lente insulin, because of its long action, will be
unsuitable for the close control of hyperglycaemia or hypo-
glycaemia during an operation. So how will you manage this
patient ?

DR. STOWERS: This is a common problem. In elective opera-
tions we consult the surgeon carrying out the operation and ask
him to put the patient first on the operating list at a specified
time. It is also helpful to know how long the operation will take
and how long it will keep the patient from eating. If the patient
will be able to eat and drink within six hours, it is necessary
only to see that some insulin will still be acting, such as Semilente
taken on the previous evening.

If the patient is to have a more lengthy procedure, particularly
involving the alimentary tract, the usual morning dose of
insulin is omitted. It is best to set up an infusion of 10%
dextrose to be run in at a rate of about 540 ml in four hours.
Once the drip is running soluble insulin is given subcutaneously
in about one-third of the normal daily dose-in this patient 14
units. Further soluble insulin is given about eight-hourly based
on Dextrostix interpreted as less than 100, 100-200, or greater
than 200 mg/100 ml, some insulin being given even if the result
is less than 100 mg/100 ml (Table I). As the patient recovers, the
basis of the insulin dosage is the result of a urinary Clinitest
using a scale ranging from one-fifth to one-half of the usual
insulin dose given every eight hours (Table II). If the intra-
venous infusion has to be maintained for several days it is wise
to include one bottle of 540 ml of 0 9% saline daily, but to this
5% dextrose should be added if hypoglycaemia is to be avoided.

TABLE i-Elective Operation (10% Dextrose Infusion). Normal Daily
Requirement of Patient: 42-48 Units Lente Insulin

Plasma Glucose (Dextrostix) Soluble Insulin
(mg/100 ml) (Units)

>200 .16
100-200 .10

<100. 6

TABLE Ii-Maintenance therapy-on Parenteral Fluids. Early Recovery
Stage Before Oral Route Fully Re-established and Usual Dose of
Insulin Recommenced

Urinary Glucose (Clinitest)

Orange > 2%
Yellow 1% .
Green 0 5% ..
Blue 0%

STUDENT: Do you always set up infusions ?

DR. STOWERS: No. If the procedure is to take less than one hour,
the patient will be able to eat and drink within four hours. In
this circumstance about 10% of the normal insulin requirement
should be given at 8-9 a.m. and then no intravenous infusions of
glucose should be needed. A small dose of soluble insulin is
given before the first meal, the actual amount depending on a

blood Dextrostix reading at the time. Another small dose may be

needed before the evening meal, based this time on a Clinitest
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result. This regimen is used in patients whose hyperglycaemia
has been controlled fairly easily in the past.

DR. WOOD: If the patient is able to be discharged next day
after, say, a dental extraction, he should revert to his former
insulin dosage and a soft diet. However, if the patient is to stay in
hospital he will tend to need more insulin because of his in-
activity.

STUDENT: Why is 10% dextrose given?

DR. STOWERS: Ten per cent. dextrose infused at this rate will
provide 12-5 g of glucose per hour. This prevents the develop-
ment of ketosis unless there is added infection.

In this patient, once the oral route has been re-established,
she will resume the original dose of Lente insulin on a sliding
scale.

PREVIOUS ORAL THERAPY

STUDENT: What would have happened if this patient had been on
oral hypoglycaemic therapy with, say, chlorpropamide?

DR. STOWERS: The dose on the day of the operation would have
been omitted, but it should be remembered that the previous
day's dose will continue to act into the following day. If the
patient cannot be fed by mouth for several days one will have to
rely on a 10% dextrose infusion and soluble insulin.

DR. PETRIE: We have discussed the use of insulin in acute
insulin insufficiency and over the time of an elective operation.
What limits of control of the blood sugar do you aim for in
patients on maintenance therapy ?

DR. STOWERS: Many general practitioners like their patients
to have occasional glycosuria as this is good evidence that
hypoglycaemia is not imminent unless there is considerable
renal glycosuria.

I personally prefer the patient to have as physiological a range
of blood sugar as can be achieved without risking disabling
hypoglycaemia.

DR. WOOD: Which insulins do you find particularly useful?
Most text books contain long lists of insulins which one seldom
sees.

DR. STOWERS: Protamine zinc insulin (PZI) used alone is
suitable only for diabetics needing less than about 30 units a day.
Even then it has the disadvantage, compared with the equally
long-acting Ultralente (IZS crystalline), of producing more
subcutaneous reactions. Furthermore, when used in a syringe
with soluble insulin the excess protamine and zinc will tend to
combine to a variable extent with the soluble insulin and delay
its action. I have stopped using PZI.

Isophane (NPH) insulin, having no excess of protamine or
zinc can, of course, be mixed with soluble insulin, which will
still produce its quick effect. Alone it'acts for about 24 hours.

Globin insulin produces a similar effect to Lente insulin but
acts usually for just under 24 hours. Having an added protein-
ox globin-it produces more local reactions. It is seldom used.

STUDENT: How do you prevent fat atrophy due to insulin
injections ?

DR. STOWERS: Subcutaneous fat atrophy is a problem mainly
with women and it may certainly look unsightly. It can be very
largely avoided if care is taken not to use the same site for
injecting insulin more often than, say, once in two weeks. The
patient may also be supplied with neutral, rather than acid,
preparations of insulin. Furthermore, it appears likely that
insulin derived from pigs is less noxious than the more commonly
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available beef varieties. The only insulins predictably of pig
origin are Actrapid (neutral soluble) and semilente (IZS
amorphous).

IRREGULAR ABSORPTION

STUDENT: What about irregular absorption of insulins ?

DR. STOWERS: Yes, this occurs when insulin is repeatedly
injected into the same site. Diabetics naturally tend to use only
one site because it becomes anaesthetic. It is certainly worth
telling such individuals that the sensitivity of normal skin
varies and if the needle feels unduly sharp at one point it will
not be so a millimetre or so away.

DR. PETRIE: Apart from the site of injection the technique is
also important.

DR. STOWERS: Diabetics first started on insulin tend to be
excessively cautious in introducing the needle through the skin
and they complain of great pain when they inject the insulin.
This may be due to the injection being made intradermally
rather than into the loose areolar tissue under the skin.

STUDENT: Do you recommend the insulin gun?

DR. STOWERS: It is just another piece of equipment for the
diabetic to carry around and is to be recommended only for
diabetics with some other disability, such as rheumatoid
arthritis, which may encumber manipulation of a syringe by the
patient.
Most diabetics carry their syringe, with needle attached, in

spirit-proof containers with a separate stand.

DR. PETRIE: Before we conclude, we should mention the
Somogyi effect.

DR. STOWERS: Yes. This has an important bearing on achiev-
ing a fairly stable control of the blood sugar. What Somogyi
showed was that in some diabetic patients peaks of hyper-
glycaemia and glycosuria tend to follow episodes of hypo-
glycaemia even if these are not sufficient to produce symptoms.
So if the patient is seen in such a state ofreactive hyperglycaemia
there is a tendency to increase the dosage of insulin, thus
inducing worse hypoglycaemia and a bigger rebound.
The mechanism of the rebound depends not only on catecho-

lamines, as Somogyi inferred, but also on growth hormone.
The way to prevent the reaction is slightly to reduce, rather than
to increase, the dosage of insulin. Patients showing the Somogyi
effect tend to be labelled "brittle" if the cause of their wide
swings in blood sugar is not recognized.

DR. WOOD: We have recently seen a few patients who are
insulin-dependent whose blood sugar control has become much
more difficult when a beta-blocker, such as propranolol, has
been introduced to treat angina pectoris or hypertension. In
such patients when insulin induces hypoglycaemia, propranolol
may aggravate this and, furthermore, the warning symptoms
of hypoglycaemia-including sweating and tremor-will not
occur. This is an interaction which should be recognized.

DR. STOWERS: To sum up, it has been clear from all these
discussions on diabetes that its optimal control with insulin
needs quite a lot of expertise. However, perhaps the most
important aspect of management is to take the time to educate
the diabetic patient, whether or not he is insulin-dependent,
about the various facets of the management.

Ipressions of Cogwheel

Cogwheel in the Teaching Hospital
FROM A SPECIAL CORRESPONDENT

British Medical Journal, 1972, 4, 100-101

In recommending the divisional and medical executive com-
mittee system to be the structure for the organization of
medical work in hospitals, the first Cogwheel reportl did not
distinguish between nonteaching and teaching hospitals.
Nevertheless, one might have expected some difficulties in,
for example, integrating powerful professorial personalities and
their sometimes numerous satellites into divisions, and accom-
modating teaching and research interests at the level of the
executive committee.
Even so five years later the second Cogwheel report2 can

claim that all but three of the undergraduate teaching hos-
pitals. in England and Wales have established divisional
systems, though postgraduate teaching hospitals "have gen-
erally found that a Cogwheel is not needed." The working
party were "impressed by the variety of ways in which the
Cogwheel system has been adapted to meet the special cir-
cumstances of teaching hospitals, and the apparent ease with
which difficulties have been avoided or overcome."

Recently I myself heard a member of the junior medical
staff from one of the three teaching hospitals without a Cog-
wheel structure inquiring about Cogwheel in case he should

be asked about it at committee-s for appointments of consul-
tants. So one argument for teaching hospitals to have a
Cogwheel -structure is their educational duty to their junior
staff. But I paid a visit to one teaching hospital which had
been moved by the memorandum from the then Ministry of
Health (HM(68)67) to form three Cogwheel-type divisions
purely for the purpose of electing divisional chairmen. The
latter were to represent the divisions on the real innovation of
the time-namely, the new medical committee of five mem-
bers. The other two members were the chairman of the
medical staff committee and the dean of the medical school.

Academic's Enthusiasm

Dr. Weedon,* an academic clinician, was enthusiastic about
the new medical executive committee because it was able to
discuss most of the implications (particularly the financial
ones) of any new proposals before they were presented to the
medical staff committee-a large body which included all the
consultants, the chief nursing officer, and members of the

*The name is a pseudonym
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