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PATIENTS

Figs 3 and 4 show a gradual reduction in the resting and stress
cortisol levels respectively in the patients with increasing amounts of
clobetasol applied. The lower limits of normal for these values were
crossed when 50-100 g was applied weekly. One patient using only
40 g weekly had a reduced peak response in the insulin stress test. He
had eczema of the hands and feet with severe cutaneous atrophy and
may thus have absorbed greater amounts of the preparation.
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FIG 3-Resting 9 am serum cortisol levels after long-
term use of clobetasol propionate.
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FIG 4-Peak cortisol levels during insuhn stress after
long-term use of clobetasol propionate.

Discussion

Our data agree with previous reports2-5 that topically applied
clobetasol propionate in a strength of 0 05% (Dermovate)

may cause profound suppression of the HPA axis. Normal
people applying 45 g clobetasol propionate cream weekly did
not show significant suppression, whereas all but one of those
applying 90 g weekly showed profound suppression. This
suggests that in most normal people the "safe" threshold for
the amount applied weekly lies between 45 and 90 g. We are
unable to explain why one of the normal people failed to suppress
at all with 90 g weekly and feel that this represents individual
variation in the handling of the drug. Because of this we suspect
that a few patients may be able to apply large amounts of the
drug without developing features of Cushing's syndome. But,
as our data on patients show, in most cases there appeared to
be a linear relationship between the amount of the preparation
applied and HPA axis suppression. Patients applying over 50 g
weekly all had either a reduced 9 am serum cortisol level or a
reduced peak insulin stress test level. Those using over 100 g
weekly showed profound suppression and developed features of
Cushing's syndrome. On withdrawal they suffered symptoms of
adrenocortical insufficiency and developed pustular psoriasis.

Patients find preparations of clobetasol propionate gratifyingly
effective for treating their stubborn dermatoses, especially
psoriasis. They also appreciate the euphoriant effect, hence
overenthusiastic application is particularly apt to occur. We
conclude that patients should be warned against using more
than 50 g a week. Their physicians should exercise as much
caution with this cream as with systemic corticosteroids.

We thank Drs M M Black, H J Wallace, and G C Wells for per-
mission to study their patients and for encouragement and helpful
advice. The cortisol estimations and insulin stress tests were per-
formed in Professor R V Brooks's department, and we are grateful for
his and Dr Clara Lowy's help.

Requests for reprints should be addressed to: Dr J A Carruthers,
St John's Hospital for Diseases of the Skin, Lisle Street, London
WC2H 7BJ.
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SHORT REPORTS

Infusion apparatus for parenteral
nutrients
The use of parenteral nutrition is achieving wide acceptance in many
acute medical and surgical situations. To provide total parenteral
nutrition for seriously ill patients the infusion of several nutrient
solutions simultaneously may be required to provide daily metabolic
requirements. Numerous studies have confirmed that the concomitant
use of amino-acids with carbohydrate or fat emulsion provides a
utilizable anabolic protein source for parenteral nutrition regimens.'
Increased efficiency of a parenteral diet is achieved when the calories
are provided by both carbohydrate and fat,2 and optimal metabolic
usage requires that carbohydrates, potassium, and amino-acid sources
be administered simultaneously.3 4 Many ill patients lose abnormal
amounts of body fluids, and often require additional water and
electrolyte supplements, together with vitamins and minerals. In
patients with high metabolic demands, insulin and glucose regimens
provide a valuable additional approach to the problem., The problems

ofchemical incompatibility between these various solutions andthe risks
of infection when such solutions are mixed have restricted the choice
of suitable regimens available to clinicians. We describe an apparatus
designed to overcome the problems of multiple intravenous fluid
infusions.

Design of Apparatus

The system we have developed(see fig) allows great flexibility in prescribing
intravenous solutions for seriously ill patients, whose metabolic requirements
may be constantly changing. Though any combination of solutions can be
used with this apparatus within the limitations of chemical compatibility,
we describe a typical regimen for complete intravenous nutrition which has
proved satisfactory in practice.

Bottles 1 and 2 contain amino-acid solutions and a calorie source
respectively. The following solutions have been used concurrently and found
to be compatible: amino-acid solutions-Aminoplex-14, Vamin, Trophysan,
and Aminosol; calorie solutions-sorbitol, hypertonic glucose, fructose, and
Intralipid. Bottle 3 contains normal saline or dextrose 5%, with additional
potassium supplements and multivitamin solutions as required. Bottle 4
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contains hypertonic glucose with added insulin and potassium that can be
infused continuously or by bolus injection.

Bottles 1 and 2 are infused by means of a Holter precision roller pump (c).
The remaining bottles are regulated as required and run simultaneously
relying on gravity feed. An intravenous infusion set (a) and a paediatric
infusion set (b) are shown in the diagram. All solutions are fed into a single
chamber (d). Connections to this chamber from the four infusion lines are of
the male/female type (we use the venous outlet set for the Kill haemodialysis
unit), and a single line runs to the patient. The addition of this chamber
reduces the risk of air embolus, which is present when using any positive-
pressure delivery system. Gravity prevents reflux of the mixing fluid from
reservoir (d) into bottles 3 and 4 in the event of temporary obstruction of the
cannula. This apparatus permits continuous uninterrupted infusions of
solutions. The bottles can be changed as they empty without need to discon-
tinue infusions. This system requires very little attention while in operation.
Sterile components are available commercially and can be changed as desired
to prevent bacterial contamination.
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Infusion apparatus for parenteral nutrients.

Pharmaceutical Testing

Before using this apparatus each infusion regimen was monitored at hourly
intervals over 24 hours for both incompatibility between fluids and microbial
contamination. Observation was maintained for visible changes such as
haziness, precipitation, or change of colour of the admixture within the
reservoir and of the fluid at the terminal end ofthe drip tube. No such changes
were evident. Bacteriological testing of all samples and infusion bottles gave
negative results after 48 hours and seven days' incubation.

Conclusions

We have successfully used this apparatus for administering parenteral
nutrients for up to 18 days in 19 seriously ill patients. The apparatus is
comparatively simple for nursing staff to manage and we have en-
countered no clinical or pharmaceutical problems with solution
incompatibility or infection. Nevertheless, continued vigilance
concerning fluid incompatibilities and infectionoftheinfusion apparatus
must be maintained, as with any such method of intravenous nutrition.

R. V. H. was in receipt of a clinical research grant from the Welsh Hospital
Board during the period that this work was carried out.
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Intramedullary tuberculoma of the
spinal cord

Tuberculosis is encountered more frequently in the immigrant pop-
ulation than the local population of the United Kingdom.1 The first
case of intramedullary tuberculoma of the spinal cord was described
by Serre in 1830, according to Dibble and Cascino.' Lin, reviewing
published papers throughout the world, collected 104 cases and added
one of his own.3 Of these, 88 were from specimens at necropsy and
16 had been removed surgically, of which seven had a successful
outcome. Arseni and Samitca4 described 5 further cases and more
recently several isolated cases have been reported from India. This
case occurred in an immigrant to this country from Pakistan and we
wish to emphasize the radiological aspects.

Case Report

A 24-year-old housewife was transferred to Chapel Allerton Hospital
on 1 November 1974. She had had low back pain and progressive weak-
ness and numbness in both legs for two months; associated anorexia
and weight loss; difficulty with micturition for two weeks; and in-
ability to walk at all for a week before admission. She was a thin apyrexial,
obviously ill woman. There was a definite reduction in power in both limbs
with no obvious wasting and normal tone. All modalities of sensation were
absent below the inguinal ligaments, bilaterally. Both the knee and ankle
joints were absent and bilateral extensor plantar responses were noted. The
abnormal biochemical findings were a C.S.F. protein of 0-96 g/l; an E.S.R.
of51 mm in an hour (Westergren); a haemoglobin of 10-6 g/dl; and a strongly
positive Mantoux reaction at a dilution of 1/10 000. A chest x-ray film
showed a coarse nodular pattern in the apicoposterior segment of the left
upper lobe, with a tendency towards confluence of the individual nodules.
Plain films of the spine were normal.
A myelogram (Duroliopaque) showed an intramedullary lesion at the

level of the conus (T12-L1) about 1 cm in diameter. The displaced nerve
roots were clearly seen round the tumour (see figure). Ependymoma with
pulmonary tuberculosis was diagnosed and the patient submitted to surgery.
No abnormality could be seen on openingthe dura. Afirm mass was felt at the
level of the conus and on openingthe cord posteriorly, a hard tumour, the size
ofa marble, was clearly enucleated. Histological examination showed granula-
tion tissue with a follicular necrotizing pattern characteristic of tuberculosis.
The patient was given antituberculous chemotherapythough repeatedsputum
cultures failed to yield tubercle bacilli. Good clinical improvement oc-
curred after surgery. Two weeks later when the patient was transferred to
the referring clinician, sensation had returned with normal voluntary move-
ment and a gradual return of power.

......

Localized view of myelogram patient sup-
ine (centered on LI).

Discussion

Most intramedullary tuberculomas described are in patients under
30, having a tuberculous lesion elsewhere and a picture of
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