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small natural sinus ostium, was confirmed by endoscopy. Local pressure exerted
on the nerve reproduced the symptoms exactly. The symptoms resolved after
intranasal antrostomy to improve the aeration of the antrum.

.........~~~~~~~~~~~~~~~~~~~~~~~~.

Top: Hypocycloidal polytomogrami showing dehiscent infraorbital
nervecanal (arrowed). Bottom: Dehiscentmifraorbitalnerve (arrowed)
on roof of maxillary sinus seen by endoscopy.

Comment

The infraorbital nerve is the continuation of the maxillary division of the
trigeminal nerve as it enters the orbit through the inferior orbital fissure. It
may produce a bony ridge on the antral roof but usually passes within the
maxillary bone as a discrete canal.'2 Rarely, it may be partially or completely
dehiscent, lying submucosally on the antral roof as in these cases. In a series
of 150 routine antroscopies we saw the infraorbital nerve as a bony canal
indenting the antral roof in 5% of case that were otherwise asymptomatic
and complete dehiscence with only a mucosal covering in a further 2%. This
correlates well with findings on dissection ofdried skulls.3 In case 1 infection
of the antrum seemed to be an irritating factor; variation in pressure within
the antrum and poor ventilation caused by a small sinus ostium may also be
contributing factors, as in case 2. When the infraorbital nerve canal is
completely dehiscent the nerve may be irritated by even the mildest
mucosal inflammation, as in case 1. Inflammation of the maxillary sinus
produces dull pain of the upper teeth in superior alveolar neuritis, and in
acute maxillary sinusitis pain of the upper teeth is common.4 The causes of
facial pain in the distribution of the trigeminal nerve are numerous and
varied, and diagnoses may be made in the absence of positive clinical

findings.4 These two cases, however, show that there may be an underlying
anatomical cause despite a lack of evidence from radiographs and clinical
appearance.

Dehiscence ofthe infraorbital nerve within the maxillary sinus is a cause of
facial pain that has not been recognised before and should perhaps be
included in the differential diagnosis of this condition, especially when plain
radiography of the sinuses shows no abnormality. Hypocycloidal poly-
tomography is valuable for showing dehiscence of the nerve canal, but the
definitive diagnosis must be made by thorough examination of the maxillary
sinus by fibreoptic endoscopy, which is becoming increasinglyvaluable as an
outpatient procedure.5

1 HolingsheadWH. Anatomyfor surgeons. Vol 3. 3rd ed. Philadelphia: Harper and Row, 1982:145-6.
2 Williams PL, Warwick R, eds. Gray's anaton. 36th ed. London: Churchill Livingstone,

1980:1062-6.
3 Lang J. Clinical anatomy ofthe head. Berlin: Springer Verlag, 1983:96-9,472.
4 Bell W. Orofacial pains. Chicago: Year Book Medical Publishers, 1979:294-6.
5 Pfleiderer A, Croft CB, Lloyd GAS. Antroscopy: its place in clinical practice. A comparison of

antroscopic findings with radiographic appearances in the maxillary sinus. Clin Otolaryngol
1986;11:455-61.

(Accepted 16 September 1987)

Royal National Throat, Nose, and Ear Hospital, London WC1X 8DA
H B WHITTET, FRCS, registrar in otorhinolaryngology
R E QUINEY, FRCS, senior registrar in otorhinolaryngology

Correspondence to: Mr Whittet.

Association of seminal
desethylamiodarone concentration and
epididymitis with amiodarone treatment

Amiodarone is often used to treat arrhythmias and has been associated
with adverse reactions affecting the lung, skin, and thyroid. We report
a case of epididymitis associated with amiodarone treatment, and a high
concentration of desethylamiodarone in the semen. Eight such cases have
already been reported to the Committee on Safety of Medicines, although
the cause ofthe condition is unknhown. Wepostulate that a high concentration
of desethylamiodarone in semen may be responsible.

Case report

A 42 year old man was seen in 1974 because ofan intermittent supraventricular
tachycardia and atrial fibrillation. At various times between 1974 to 1985 he
received digoxin, verapamil, disopyramide, and propranolol but these did not
prevent the recurrence of arrhythmia and in April 1985 he was given amiodarone
400 mg daily. The serum concentrations of amiodarone and its metabolite
desethylamiodarone were measured by high performance liquid chromato-
graphy, with normal serum as the standard'; they were 2-37 ,umol/l (usually
accepted range 1-5-3-0 ,umol/1) and 2 2 Mmol/1 (usually accepted range not
defined), respectively. While taking amiodarone he did not experience further
palpitations but after 20 months he noticed acute swelling and pain in the left
epididymis. He was given ampicillin followed by trimethoprim but the swelling
progressed and after two more weeks was bilateral. Ultrasonography of the
scrotum confirmed bilateral swelling of the epididymis. He did not give a history
of urethral discharge; microscopic examination and culture of smears from a
urethral swab showed no chlamydias or gonococci. Examination of a urine
specimen by phase contrast microscopy and routine culture of a midstream urine
specimen did not show significant bacteriuria. He stopped takingamiodarone and
during the following week the swelling and pain subsided. He resumed
amiodarone 200 mg daily; after five days the concentrations of amiodarone and
desethylamiodarone in his serum and semen were measured as before against
standards of normal serum and semen. The values recorded in serum were
amiodarone 1-75 pumol/l, desethylamiodarone 1-38 imol/l and in semen
amiodarone 0-58 pmol/l, desethylamiodarone 6-82 imol/l. Epididymitis did not
recur.

Comment

We were unable to detect a cause of epididymitis other than treatment
with amiodarone. Postmortem studies in which amiodarone and its desethyl
metabolite were measured in various tissues showed that amiodarone may
accumulate within many organs including the testis.23 In another report
amiodarone was associated with epididymitis, but a mean dose of 700 mg a
day had been given for seven to 15 months before symptoms developed.
Adverse effects also occurred in other organs.4 The serum concentration of
amiodarone was not measured in these patients.
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Accumulation of desethylamiodarone has been implicated in other
adverse effects of amiodarone treatment.5 Its accumulation within the
epididymis of this man may have been related to the epididymal pain and
swelling. The concentration of desethylamiodarone in the semen was five
times that in the serum. The only other recorded seminal concentration of
desethylamiodarone, in a patient with discoloured brown semen but no
epididymitis, did not exceed the serum concentration.2 Isolated epididymitis
occurred in our patient after a dose of amiodarone which resulted in a serum
concentration within the therapeutic range. We recommend that the serum
concentration should be used only as a guide to treatment and that the
minimum dose be given. In this case treatment was resumed with a smaller
dose which still controlled arrhythmia. The manufacturers of amiodarone
have been informed of two other cases of epididymitis associated with the
drug, one of which resolved after amiodarone was withdrawn and the other
after the dose was reduced.

1 Hutchings A, Spragg BP, Routledge PA. High-performance liquid chromatographic assay of
amiodarone and desethylamiodarone in plasma. J Chromatogr 1986;382:386-93.

2 Haffajee CI, Love JC, Canada AT, et al. Clinical pharmacokinetics and efficacy of amiodarone for
refractory tachyarrhythmias. Circulation 1983;67:1347-55.

3 Adams PC, Holt P, Holt DW. Amiodarone in testis and semen. Lancet 1985;i:341.
4 Gasparich JP, Mason JT, Greene L, et al. Amiodarone-associated epididymitis: drug-related

epididymitis in the absence of infection.J Urol 1985;133:971-2.
5 Fraser AG, Stephens MR, Newcombe RG, Holt DW. Association of serum desethylamiodarone

concentration with adverse effects of amiodarone. BrJ Clin Pharmacol 1984;18:276P.
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Risk factors for death from meningitis
Lumbar puncture in suspected meningitis may lead to tentorial herniation
(coning) when the intracranial pressure is high. After recent corres-
pondence'-4 we identified features of meningitis in our patients that were
associated with coning and death.

Patients, methods, and results

Using Hospital Activity Analysis data, data from necropsies, and intensive care
records we identified 584 children admitted to the Royal Manchester and Booth
Hall Children's Hospitals between 1974 and 1985 with a diagnosis on discharge of
meningitis. Both hospitals are tertiary referral centres. Thirty two children died,
13 of whom were excluded from this study because of malformations of the
central nervous system or because they were neonates who had suffered
complications of prematurity or low birth weight. The 19 other children (the
study group) were paired with a control patient: the next consecutive child with
meningitis most closely matching the study child's year of admission, sex, age,

and infecting rmicro-organism but who recovered. All children had a lumbar
puncture.

Case notes were examined for mention of signs associated with raised
intracranial pressure. The parent's account of their child's illness at home and the
doctor's notes on admissionwere examined for evidence ofimpaired consciousness
and fits. Necropsies were performed on 13 of the 19 children. Four children had
suffered coning. The frequency of each feature in those who had and had not
suffered coning was compared. Comparison of frequencies between groups was
made with a x2 test or Fisher's exact test. For each symptom and sign the relative
risk of death and coning was calculated with 95% confidence intervals.
One of the study group was matched for all four factors, seven were matched

for three factors, 10 for two factors, and one for one factor. The bacteria were
identified in 13 of the study group and 17 controls; they were matched in four of
the pairs. On arrival at hospital fits and a Glasgow coma scale score' ofunder eight
both carried a significant risk of death. Although the relative risks of death were
increased with parental observation at home of children jerking their limbs,
twitching their faces, stopping breathing, or appearing blue, these were not
significant. The data from necropsy showed that the relative risk of coning for the
same factors was increased, although not significantly.

Comment

Were the children who died the most ill, or did lumbar puncture
predispose them to coning and precipitate death? The relative risk ofconing
was greater than two when fits and impaired consciousness were considered
as separate risk factors for coning in the group of 13 who underwent
necropsy.
While accepting the drawbacks of our approach, we believe that the

results suggest caution when deciding to do a lumbar puncture on a child
with clinically diagnosed meningitis who is also exhibiting signs associated
with raised intracranial pressure. Doctors, meanwhile, face the problem of
an unconscious child in whom meningitis is suspected. Here the only safe
approach is to take blood cultures and swabs for bacterial and virological
study, but not to do a lumbar puncture. Antibiotic treatment for bacterial
meningitis in which the causative organism is unknown should be started.
For those with a Glasgow coma score of seven or less intracranial pressure
should be monitored and actively managed and computed tomography ofthe
brain considered. Lumbar puncture should be reserved until a degree of
recovery allows it to be performed safely and diagnostic worries still persist.
Monitoring ofintracranial pressure in these circumstances can be carried out
by using an intraventricular catheter, which also provides cerebrospinal
fluid for analysis.

1 Harper JR, Lorber J, Hillas Smith G, Bower BD, Eykyn SJ. Timing oflumbar puncture in severe
childhood meningitis. BrMedJ 1985;291:651-2.

2 MacVicar D, Symon DNK. Timing of lumbar puncture in severe childhood meningitis. BrMedJ
1985;291:898.

3 Clarke MA. Timing of lumbar puncture in severe childhood meningitis. BrMedJ 1985;291:899.
4 Stephenson JBP. Timing of lumbar puncture in severe childhood meningitis. Br Med J

1985;291: 1123.
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Relative risks (and confidence intervals) ofdeath and coningfor symptoms and signs in meningitis

Patients studied at necropsy

Study group (deaths) Control subjects Coning present Coning absent
(n= 19) (n= 19) (n=4) (n=9)

Fits on admission to hospital 5/17 0/17 1/4 1/7
Relative risk=7-08 (2-2 to 22-1), p=0-02 Relative risk=2-0 (0 09 to 44), p=0 5

Glasgow coma scale score <8 10/17 4/17
Relative risk=4-6 (1-06 to 35-8), p=003

Conscious level reported by parents:
Waking spontaneously 13/18 16/17 1/4 6/8

Relative risk=6-9 (0-74 to 66-6), p=009 Relative risk=9-0 (0 57 to 143), p=0 14
Could not be woken at home 4/17 2/17 1/4 2/7

Relative risk=2-3 (0-36 to 35-7), p=0-24 Relative risk=0-83 (0-05 to 103), p=05
Difficult to wake at home 14/17 13/16 4/4 4/7

Relative risk= 11 (0-19to 6-3), p=034 Relative risk=3-0 (0-51 to 17-8), p=0-21
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