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Comment

Following the observation of the flaccid epiglottis investigation
failed to show an obvious anatomical explanation for the phenomenon.
A partial epiglottectomy was considered but did not prove necessary.
Epiglottitis as described has always been accompanied by oedema.1
Possibly the rigidity and elasticity of the cartilage may be affected. It
has been shown radiologically that the epiglottis becomes more curled
in adult epiglottitis.2 Inflammation might also alter the pre-epiglottic
fatty tissue at the base of the structure, influencing its position and
movement in some subtle way. Alternatively, a viral neuromuscular
condition might alter the co-ordination of the opposing thyro-
epiglottic and aryepiglottic muscles.3
We noticed in this patient a characteristic cogwheel pattern of

inspiratory obstruction; since then this pattern has been noted by one
of us six times in patients recovering from anaesthesia. Only one of
these was anaesthetised deeply enough to allow direct laryngoscopy,
and in this patient a similar but less severe appearance of "epiglottic
impotence" was seen. In the other patients insertion of a naso-
pharyngeal airway long enough to hold the epiglottis forwards has
relieved the obstruction on four out of five occasions. This obstruction
(which would usually have been diagnosed previously as laryngeal
spasm) might also have been due to incoordinate action of the muscles
attached to the epiglottis.

Kander, P L, and Richards, S H, Jouirnal of Larvngology and Otology,
1977, 91, No 4.

2 Schabel, S, Katzberg, R, and Burgener, F, Radiology, 1977, 122, 601.
3 Gray's Anatomy, 35th edn, p 1181. London, Longman, 1973.
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Serum bilirubin and hepatic enzyme
induction

Patients treated with phenobarbitone, a known enzyme inducer, have
lower plasma total bilirubin concentrations than controls.' Measure-
ment of bilirubin in a single blood sample might therefore provide a
simple and useful index of liver enzyme induction.

This study aimed to measure the serum concentrations of con-
jugated and unconjugated bilirubin, calculate the ratio of conjugated
to unconjugated bilirubin, and compare it with the antipyrine half
life, a recognised test of enzyme induction, in carefully selected
patients on long-term treatment with oral phenobarbitone or pheny-
toin and in normal controls.

Patients, methods, and results

Patients who had been treated for over three months with phenytoin alone,
phenobarbitone alone, or a combination of both were selected for study.
Patients, and age- and sex-matched normal volunteer controls, were excluded
if they were under 16 or over 65 years, taking any other medication, or if
abnormalities of haemoglobin, urea, electrolytes, aspartate aminotransferase,
or alkaline phosphatase were detected. Venous blood (10 ml) was taken for
bilirubin estimation at 8.30-9.30 am from fasting controls and drug-treated

patients. Antipyrine half lives2 (18 mg/kg body weight) were measured over
12 hours on the same day. Serum total bilirubin and conjugated bilirubin
were measured by a modification of the method of Malloy and Evelyn.3
Unconjugated bilirubin was calculated by subtracting conjugated from total
bilirubin. The samples were submitted for "blind" analysis in random order.
The seven patients receiving daily phenytoin alone (range 200-800 mg,

mean 240 mg), the 14 taking phenobarbitone alone (range 60-90 mg, mean
80 mg), and the seven taking both (range of phenytoin 100-300 mg, mean
200 mg; range of phenobarbitone 30-150 mg, mean 90 mg) had significantly
lower serum unconjugated bilirubin and antipyrine half lives than the 22
controls (P -0001; Student's t test; table). The correlation coefficient of
serum unconjugated bilirubin and antipyrine half life was 0 635 (P<0 001).
The drug-treated group also had significantly raised serum conjugated
bilirubin concentrations and ratios of conjugated to unconjugated bilirubin.
There was little overlap between the unconjugated bilirubin values for the
drug-treated and control groups, with only one drug-treated patient having
a concentration over 7 ,umol/l and only one control having a concentration
below 7 jumol/l.

Comment

Under the conditions of this study a fasting value for serum
unconjugated bilirubin correlated closely with the antipyrine half life.
Estimating unconjugated bilirubin is simple, and the procedure is less
time-consuming and cumbersome than methods which are commonly
used to assess hepatic enzyme induction, such as estimating antipyrine
half life, urinary D-glucaric acid excretion, or 6- 3-hydroxycortisol
excretion and liver biopsy.

Phenytoin and phenobarbitone cause induction of the hepatic
enzyme bilirubin uridine diphosphate glucuronyl transferase.4
Increased activity of this enzyme reduces plasma unconjugated
bilirubin and may increase plasma conjugated bilirubin concentrations
depending on the rate of excretion in bile. The unconjugated bilirubin
concentration in an individual patient appears to be a more reliable
indication of this effect than the conjugated bilirubin concentration
because there was less overlap between the values in the drug-treated
patients and those in the controls. Clearly further studies are required
to determine the usefulness of measurement of serum unconjugated
bilirubin in patients with induction of hepatic enzymes caused by
other drugs. Measurement of bilirubin will not be a reliable test of
enzyme induction in patients with predictable disturbances of
bilirubin concentrations-for example, those with hepatobiliary
disease or anaemia. The timing of venesection is important because
of diurnal variations in serum bilirubin.)
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Serum biliruibin concentrationis and antipyrine half life timles in 22 contr^ols and 28 treated patielts

Patients on:
Controls (22)

Phenobarbitone (14) Phenytoin (7) Both (7)
Unconjugated bilirubin (,umol 1) 11-73 = 0 51 4-42 = 0-51 408 C0 68 4-42- 034

.~~~~~~~~~~~ ~ ~ ~~~.<0001P<0-001 P<0-001Conjugated bilirubin (,umol l) 021i- 0 07 0-68 017 1P87-OO085 0P68K 024
P<0O01 P<0002 P<0O01Ratio (C:U) 0 01 0 24- 0-11 0 66 0 34 0 19 A: 0 05
P<0 01 P<0 002 P<0 001Antipyrinet.' (h) 138-4 1 2 87+08 74± 1 07 6410-31
P<0o005 P<0o005 P<0.001
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