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end of the endoscope. The hood was replaced trapping the cotton threads,
which were adjusted to lie symmetrically around the circumference of the
instrument tip. The ties were adjusted making a self-opening "trawl net"
5 cm from the tip of the endoscope (fig). The teat of the condom was tied
off. A short period of practice outside the body showed the feasibility of
using the device.

Under general anaesthetic the modified GIFD2 was introduced into the
oesophagus with the condom alongside the endoscope, which was advanced
to the gastric antrum, where the ball bearing was located. The condom was
brought into view by withdrawing the instrument about 5-10 cm. Within
a few minutes the ball was rolled into the condom by tipping the child. The
whole was withdrawn into the oesophagus, although the ball was held up at
the level of the cuffed endotracheal tube, deflation of which allowed delivery.
Re-examination of the proximal gastrointestinal tract showed no abnormality
apart from erythema of the prepyloric mucosa; the pylorus was not.narrowed.
The removed ball bearing had a sulphurous smell and was black with a
pitted surface. The child was allowed home on the next day.

Comment

Fibreoptic endoscopes are widely used as safe diagnostic aids and
are employed for a growing number of therapeutic procedures.
Available accessories permit removal of a variety of foreign bodies:
we have recovered coins, a medallion, needles, a spoon a bottle
top, a dental plate, and a clinical thermometer without difficulty or
complication. With special adjuncts, as here described, some unusual
objects may be retrieved. The success and safety of such techniques
suggest that the traditional "wait and see" policy may be challenged.
Immediate recovery of objects whose safety or ultimate passage is
doubtful may save patients and their attendants much time and
worry, and would reduce costly periods of observation and exposure
to diagnostic radiology. It is, however, appropriate to recommend
caution lest overenthusiastic interference or inexpert technique
damages the patient. Sharp objects embedded into the wall of the
gastrointestinal tract or those which may traumatise the gut during
removal are still better treated surgically.
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Circadian variation in an immune
response in man

We recently showed the circadian rhythm of the immune response in
the skin to challenge with oxazolone in oxazolone-sensitised rats.'
Others have shown that renal transplant survival in rats varies with the
time of transplantation.2 Circadian variations have been observed in
the responses of human lymphocytes to mitogen stimulation,'- but
results are conflicting and may depend on whether whole blood or
isolated lymphocytes are used in the assay.' There is little information
about circadian variations in human immune responses in vivo.
The response to intradermal tuberculin is a typical example of cell-

mediated immunity: 700%' of the cells present in the lesion at 48
hours are mononuclear cells, predominantly lymphocytes. Intra-

dermal injection of purified protein derivative of tuberculin (PPD) to
a standard depth (Heaf test) was used to study the response to
challenge at different times of day.

Methods

Healthy nurses and medical students (n= 180) aged 17-21 were divided
into seven groups, and Heaf tests were performed at 0100, 0400, 0700, 1000,
1300, 1600, and 2200. Tests in those studied at 0100 and 2200 were repeated
at 0700 seven weeks later. After this interval interference from the first test
was unlikely. The responses were assessed independently by two observers
exactly 48 hours after the tests. The area of induration was traced and
magnified ( < 3 4) on to squared paper. Results were expressed as the mean
(± SE of mean) raised area (mm2). Comparisons were made with the appro-
priate t test, with non-responders excluded except in the paired t test.

Altogether 122 subjects (68 %) had a measurable response. The two
observers' assessments were similar (r=086; y= 1-03x +260; P<0-001).
The figure shows the magnitude of the response at 48 hours plotted against
time of challenge with PPD, together with the circadian rhythm of plasma
11-hydroxycorticosteroid (11-OHCS) concentrations found previously in a
different group of healthy subjects.4 Circadian variations in the skin response
were evident, the maximum response at 0700 and the minimum at 2200
being significantly different (P <0 025). Eighteen subjects completed the
second assessment. The increase in magnitude of response to the repeat
test at 0700 was significant (P<0-01, paired t test) when compared with the
initial test at either 2200 or 0100.

Comment

An inverse relationship has been observed between plasma gluco-
corticoid concentrations and blood lymphocyte counts,3 and exogenous
corticosteroids influence lymphocyte function and activity. The
temporal patterns of plasma 11-OHCS and the skin response to PPD
are similar (see figure) but this does not prove a causal relationship.
Variation in lymphocyte numbers and type, their localisation at the
challenge site, local inflammatory responses, and other factors may
occur independent of steroid activity, but they contribute to the
observed circadian variation of the immune response.

In contrast to the maximum cell-mediated response to PPD which
we observed at 0700, the antibody release induced by the cutaneous
injection of allergens produced maximum response around 2300,
which is the peak time for skin sensitivity to histamine.5 This suggests
that the variations observed in the present study were not due simply
to circadian variations in skin responsiveness locally.
The progressive increase in response to PPD given at night suggests

that the immune reaction becomes more vigorous as the night
proceeds, with the maximum tissue response around the time ofwaking.
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Circadian variation in immune response to tuberculin
(PPD). Subjects were nurses and medical students aged
17-21 years. Solid circles represent mean (±SE of mean)
areas (mm2) of induration (x3 4) measured by two
independent observers 48 hours after the injection of PPD
with the Heaf gun at various times. The interrupted line
represents the mean plasma 1 1-hydroxycorticosteroid
(11-OHCS) level along a 24-hour span determined in an
earlier study.4

Conversion: SI to traditional units-i1-OHCS: 1 nmol/l
0 036 ug/l 00 ml.
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This time of peak immunological activity is also likely to be the time
when plasma concentrations of therapeutically administered immuno-
suppressive drugs are at a minimum.

Circadian variations in immune response have not been emphasised
but have implications for the understanding, assessment, and treat-
ment of many diseases. There is clearly a need to consider standardisa-
tion of tests for immune responses according to the time of day.
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Unusual submandibular swelling
Two cases of enlargement of the anterior belly of the digastric muscle
are reported. Although several causes of lateral submental swelling
were considered, the correct diagnosis was made in neither case
because diseases of the submental muscles were not considered.

Case reports

Case 1-In 1968 a 28-year-old hairdresser had a tooth extracted. For two
years a swelling had been present below her mandible, and her dentist had
diagnosed "a tumour." A sialogram was normal. A surgeon thought that
the lump was a dermoid cyst, but confined himself to taking a biopsy speci-
men. In November 1969 she complained that the lump had regrown and
had become painful. A firm, mobile, lobulated mass was found and this was
taken to be a salivary gland, but operation showed that the anterior belly of
the digastric muscle was enlarged. This had a braided, "rope-like" appearance
with prominent fascicles and a coarse granularity of the cut surface. Histo-
logically there were foci of atrophy of muscle fibres in which fibres with
eosinophilic, structureless sarcoplasm and centrally placed nuclei were
considered to be degenerating, while basophil fibres with vesicular nuclei
appeared to be regenerating fibres (figure). In a few areas degenerate fibres
were undergoing removal by inflammatory cells. Areas of complete loss of
muscle fibres were replaced by patches of fibrosis. There was variation in the
size of fibres, many larger ones having central nuclei. These changes were
interpreted as resembling an early form of localised muscular dystrophy.

Section of muscle showing degenerate eosinophilic fibre (closed arrow) and
regenerating basophil fibre (open arrow). (Haematoxylin and eosin. x 228)

Postoperatively the serum creatinine phosphokinase and lactate dehydro-
genase concentrations were normal, and a neurologist found no evidence of
systemic myopathy. In 1978 she had no symptoms.

Case 2-Six months after dental clearance in 1973 a man of 31 noticed a
lump below his jaw. His family doctor diagnosed "chronic adenitis." At
hospital a reniform swelling was found, each lobe being 1 cm in diameter.
The lump was thought to be neoplastic, but operation disclosed only the
coarse, braided fibres of the enlarged anterior belly of the digastric muscle.
The muscle was removed and the patient has since been free of symptoms.
The pathologist reported changes resembling widespread foci of non-
specific myositis.

Comment

Idiopathic hypertrophy of the masseter muscle was described in
1880,1 and Mancall et all coined the term "hypertrophic branchial
myopathy." Apparently the histology of this syndrome varies from
case to case and from one part to another in an affected muscle.
Mancall et al2 described changes similar to those in our case 1.
Nevertheless, Lambert and Young3 found only one area of myopathic
change and a great preponderance of hypertrophic type I fibres with
the ATPase reaction. The picture is confused by the variation in fibre
size in the normal masseter muscle.4 Unfortunately, no histochemical
studies were done in our cases since the operative findings were
unexpected. Today the examination of specimens by frozen section
with histochemical staining and by electron microscopy add precision
to the diagnosis of diseases of muscle.
The clinical features of branchial myopathy have been well des-

cribed.2 Usually this affects the masseters, but also occasionally the
temporalis or muscles of the pterygoid group. All are innervated by
the mandibular division of the trigeminal nerve, as is the anterior belly
of the digastric muscle. In our cases the mylohyoid muscles were not
affected, nor were the posterior bellies of the digastric muscles, the
latter being innervated by the facial nerve. Biopsy exacerbates the
condition and hypertrophy progresses relentlessly, although spon-
taneous resolution has been recorded.2 Patients with isolated disease
of the anterior belly of the digastric muscle would seem to be fortunate
because complete excision is seemingly curative and without ill effect.

'Legg, J W, Transactions of the Pathological Society ofLondon, 1880, 31, 361.
2 Mancall, E L, et al, Neurology, 1974, 24, 1166.
3 Lambert, C D, and Young, J R B, Jrournal of Neurology, Neurosurgery,
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4 Ringqvist, M,Journal of the Neurological Sciences, 1974, 22, 429.
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Sympathetic overactivity in tetanus:
fatality associated with propranolol
Over the past decade there has been considerable interest in sympathe-
tic overactivity in patients with tetanus.' Various pharmacological
agents have been used to control these sympathetic crises, of which
propranolol is considered the most acceptable.' We report the death
of a child with tetanus, apparently due to the use of propranolol.

Case history

A 7-year-old black child with classical tetanus was referred to the intensive
care unit from a neighbouring hospital. Intubation and full ventilation were
instituted, relaxation being achieved with pancuronium bromide, 1 mg
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