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picture. It seems more likely to have been related to a minimal
change glomerulonephritis caused by practolol. This has not pre-
viously been described. The long-standing vitiligo may have been
a predisposing factor. No election microscopic studies were made
and the patient was not skin tested or rechallenged with practolol.
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Variation of Intravenous
Infusion Rates
Effective electromechanical devices to pump drips are available but
they are cumbersome and expensive to be used routinely. In 1971 I
started to develop a drip controller and monitor which would be
simple, reliable, and cheap enough to use with standard disposable
drip sets.

Prototype

The device consisted of photoelectric drop detector and an electromagnetic
screw clamp. The plate against which the screw acted was the armature of
the electromagnet so that when the latter was energized the clamp opened
to an extent controlled by the screw. This arrangement greatly reduced the
power requirements. The drip rate was controlled by an adjustable electronic
timer, and was displayed on dials as "hours per litre" or "drops per minute,"
thus saving the nurse computations which may be quite troublesome.' A
flashing light enabled the behaviour of the drip to be observed from a
distance or in a darkened ward.

Initial results were promising, especially on slow (five drops/min) infusions
of antilymphocytic serum. It was tried on postoperative drips in a general
surgical ward and was received with enthusiasm initially, but fell into disuse,
because the new device had to be set up differently from all the others and it
was impossible to establish a routine. It was decided, therefore, to make six
more and these were put into use in the same ward in June 1973. But gradually
they were discarded. Another trial in the intensive care unit of Charing
Cross Hospital had the same result.
The reasons, apart from mechanical breakdowns, were threefold: The

viscosity of the polivinyl chloride tubin' caused a slow drift in the setting of
the clamp so that it required several initial adjustments before it settled
down; the device required mains power, so that it could not be used in
transit from the theatre or on ambulant patients; and variation of drip rate
within wide limits is quite acceptable in most cases2 so that no device, however
simple and reliable, was worth bothering with for routine drips.

Flack and Whyte have illustrated another difficulty with drip monitors.'
Complete or nearly complete stoppages occur quite frequently but these are
not usually noticed, as the drip restarts spontaneously when the compression
is removed. A monitoring device draws attention to these stoppages immedi-

ately and an attempt to get the flow going again without clearing the obstruc-
tion can lead to a confused situation.

Conclusion

Though the device was simple, a realistic costing of the instrument in
1972 came to at least C100 unless large quantities were made. The
insertion of a short section of rubber tubing in the drip set might have
solved the technical problems, but it was difficult to justify doing this
on all drip sets, so we reluctantly decided to drop the project. A cheap
and simple drip controller is not impossible but I think it is unlikely
that one can be produced that would be worth its keep for routine
drips. The administration of drugs is another matter and justifies the
use of a limited number of expensive drip pumps, or of motor driven
syringes which are simpler and cheaper. These are available in our
intensive care unit but are used only for drug administration.
Though our conclusions were negative our experience may help

others thinking of embarking on this kind of enterprise.
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Lymphocyte Transformation in
Halothane-related Hepatitis
Hepatitis after halothane anaesthesia follows multiple rather than
single administrations. This, together with occasional fever, rashes, or
eosinophilia has suggested a hypersensitivity phenomenon.' Paronetto
and Popper2 described stimulation of lymphocyte transformation in
10 out of 15 patients with suspected halothane hepatitis, and claimed
that this test was helpful in the differential diagnosis of viral and
halothane hepatitis. We have evaluated this test in the diagnosis of
halothane hepatitis.

Patients, Methods, and Results

Seventeen patients with a clinical diagnosis of halothane hepatitis were
studied (table). All had developed hepatocellular jaundice within two weeks
of halothane anaesthesia. Patients with alcoholism, chronic liver disease, or
hepatitis B antigen were excluded. Nine of the 17 patients developed hepatic
encephalopathy, and six died. Liver tissue obtained in 14 patients, either at

TABLE-Clinical details and results of lymphocyte transformation test

Number of
No. Age Sex Diagnosis or halothane Tested Clinical Result

operation exposures day* conditiont

1 41 M Ischiorectal abscess 3 1 J. C Negative
2 68 M Perianal abscess 4 26 J Negative
3 55 F Sympathectomy 7 2 J Negative
4 70 F Ca. uterus 2 14 J Negative
5 76 F Ca. uterus 3 22 J Negative
6 42 F Duodenal ulcer 2 3 J, C Poor cell survival
7 48 F Cholecystectomy 2 6 J, C Negative
8 67 F Ca. breast 2 15 J Negative
9 60 M Carotid aneurysm 1 2 J Negative
10 44 M Fractured radius 2 4 J, C Poor cell survival
11 62 M Hip replacement 1 47 J Negative
12 52 F Mastoidectomy 2 6 J Negative (poor conver-

sion to
phytohaemagglutinin)

13 56 F Retinal detachment 2 13 J Poor cell survival
14 75 M Cataracts 2 7 J Negative
15 70 F Cataracts 2 33 J Negative
16 68 F Meningioma 3 194 R Negative
17 64 F Ca. uterus 3 179 R Negative

Number of days after the onset of jaundice. tJ = jaundiced, C = hepatic coma, R = recovered.
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