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Summary
Manual dilatation of the anus was carried out on 50 un-
premedicated outpatients under propanidid, nitrous
oxide, and halothane anaesthesia with E.C.G.monitoring.
About half of the patients received intravenous atropine
with the propanidid. The operation induced a variety of
changes in heart rate but in the whole experiment only
two isolated cardiac arrhythmic complexes were seen-a
single defect of conduction and a solitary ventricular
extrasystole. Changes in rate were not modified by
atropine. It is concluded that manual dilatation of the
anus is a safe procedure when carried out under the
anaesthetic described and that prior medication with
atropine is not necessary. This work supports the view
that propanidid protects patients from most abnormali-
ties of heart action which result from intense visceral
stimulation.

Introduction

One of the dangers of stimulating the anus and rectum is that of
reflex cardiac standstill (British Medical Journal, 1969). Fletcher
et al. (1968) reported three deaths in a series of 1,800 sig-
moidoscopies carried out without anaesthesia. They went on to
show that in 100 patients on whom sigmoidoscopy was carried
out under E.C.G. monitoring the incidence of abnormal
rhythms was 17% in patients with normal hearts and 40% in
those who had cardiac abnormalities. Clearly stretching the anus
to admit between four and eight fingers is much more stimu-
lating than sigmoidoscopy, and general anaesthesia does not
protect patients from reflex cardiac effects (Lee, 1958); indeed,
halothane is known to increase the likelihood of irregularities in
the presence of circulating adrenaline (Millar et al., 1958). In
the past six years at Wycombe General Hospital, however,
about 1,500 patients have been treated by Lord's procedure
(Lord, 1968; Lord, 1969), usually under anaesthesia with
propanidid, nitrous oxide, and halothane, and though this num-
ber is comparable with that in the series quoted above none died
or experienced any major cardiac complication.
We decided to investigate the E.C.G. changes which accom-

panied manual dilatation of the anus under the above anaesthetic
sequence and to test the effect of atropine on the incidence of
such changes.

Method

Between September 1971 and March 1972 61 unselected
patients with haemorrhoids were admitted to the day-stay ward
having had nothing to eat or drink for eight hours. A medical
history was taken and each patient was examined to exclude
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current illness. No premedication was given. Their permission
having been obtained, the patients were connected to the E.C.G.
and asked to lie in the left lateral position. The standard limb
lead giving the largest deflection was chosen for the recording.
Anaesthesia was induced with propanidid (7-0 mg/kg intra-
venously), and this was followed by atropine sulphate (0-6 mg)
if the patient's birthday fell on an even day of the month. Each
patient then inhaled 30% oxygen in nitrous oxide and 2% halo-
thane for five minutes. The procedure of manual dilatation of
the anus was carried out as described by Lord (Lord, 1968;
Lord, 1969).
The E.C.G. was recorded during the induction of anaes-

thesia, while the perineum was being inspected, and during the
sigmoidoscopy. Recording was continued during the more
stimulating anal stretch and insertion of the haemostatic sponge.
Electrical and mechanical interference led to the rejection of
11 tracings, so that 50 successful graphs remained; of these 26
related to patients who had received atropine. The satisfactory
traces were scrutinized to determine the incidence of abnormal
complexes during all parts of the procedure and to deduce the
heart rates immediately before and immediately after both the
anal stretch and the insertion of the haemostatic sponge.

Results

After the administration of propanidid the pulse rate was
invariably higher than the accepted normal value and was higher
still in those who received atropine. Inspection of the perineum,
rectal examination, proctoscopy, and sigmnoidoscopy produced
little change in pulse rate and no abnormal beats were found.

ARRHYTHMIAS

During the whole experiment only two abnormal electrical com-
plexes were seen. One patient who had received atropine (case 8)
showed a single conduction defect (fig. 1) in response to manual
dilatation, while another (case 32) who had not received atropine
developed a single ventricular extrasystole (fig. 2) several
seconds after the insertion of the sponge.

Changes in Rate

The changes in heart rate resulting from the two most stimu-
lating parts of the procedure are shown in the table. The mean
of the heart rates in the group who received atropine was 122
beats/min before manual dilatation and 121 beats/min after-
wards. Both before and after the insertion of the sponge the
mean rate was 128 beats/min. This change is not significant.

FIG. 1-Case 8. E.C.G. showing single conduction defect.
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FIG. 2-Case 32. E.C.G. showing single ventricular extrasystole.

The individual changes showed six falls and seven rises in pulse
rate after the first stimulus and five falls and six rises in response
to the second; only one of these changes (case 23) was of more
than 10%.
The mean heart rates before and after each stimulus in those

who did not receive atropine was 107 beats/min before and 108
beats/min after manual dilatation respectively, and 114 beats/
min both before and after the insertion of the sponge. In this
group there were nine falls and 10 rises in pulse rate with the
first stimulus and two falls and five rises in response to the
second. In contrast to the first group seven of these changes
were greater than 10%, though no change was so dramatic as to
give cause for concern.

In both groups the mean pulse rate before insertion of the
sponge was greater than it had been before dilatation, but this
change was not sufficiently consistent to be statistically sig-
nificant (P>0 05).

Discussion

The essence of any operative procedure is that it should be safe
and effective. The efficacy of this procedure has been described
elsewhere (Lord, 1968; MacIntyre and Balfour, 1972). The
work presented here confirms that manual dilatation of the anus
can be carried out safely, even on an outpatient basis. The
cardiac complications expected on theoretical grounds do not
seem to be an important factor.

Heart Rates (Beats/min) of Anaesthetized Patients before and after Anal Stretch and before and

Propanidid has been shown to have a quinidine-like effect
(Johnstone and Barron, 1968; Bernhoff et al., 1972), but there
is a difference of opinion on whether it prevents ventricular
arrhythmias. Boulton and Rushman (1971), presenting their
own work and invoking the results of others, are satisfied that
ventricular arrhythmias are much less common after propanidid
than after barbiturates. On the other hand, Mann et al. (1971),
using smaller doses, found no significant difference between the
effects of the two drugs on the heart. Our findings suggest that
propanidid not only protects the heart from most reflex arrhyth-
mias but may also prevent those produced by halothane and
nitrous oxide. It is widely believed that slowing of the heart on
visceral stimulation is mediated by the vagus nerve, but we were

surprised to find that there were no dramatic falls in pulse rate
in either group; it may be that the tachycardia which occurs
after the administration of propanidid accounts for this observa-
tion. A common prelude to day-stay surgery is the administra-
tion of atropine as a premedication. This may produce symp-
toms such as a thumping heartbeat, dryness of the mouth, foul
breath, and blurred vision. This work suggests that premedica-
tion with atropine is not necessary for the procedure. The
difference between our control and test groups was not signifi-
cant with respect to heart rate and arrhythmias. Furthermore,
since the procedure is carried out with the patient in the left
lateral position saliva is unlikely to irritate the larynx and cause
laryngeal spasm.
Where pain relief is concerned the recovery from propanidid

is sufficiently rapid to allow the administration of intramuscular
analgesics soon after the procedure so that the haemostatic
sponge may be removed without excessive pain.
The results of this trial have been most gratifying, but other

workers have reported an occasional anaphylactoid response to
the administration of propanidid (Johns, 1970; Lavard, 1970).
This may be caused by Cremophor EL, which holds the
propanidid in solution and is known to cause histamine release
in dogs (Wirth and Hoffneister, 1968) and in rats (Wirth and
Hoffmeister, 1965) but does not cause bronchospasm in guinea-
pigs. Furthermore, reports of similar anaphylactoid responses
have begun to come in since the release of the steroid intravenous
anaesthetic Althesin, which is also held in solution by Cremo-
phor EL (Glaxo Laboratories, personal communication). The
characteristics of this anaphylactoid response in man are a red
face, hypotension, and a thready pulse. In the event of this rare
occurrence the patient should be tilted head down and given
oxygen, steroids, fluids, adrenergic drugs, antihistamines, and
calcium chloride.

after Insertion of Sponge

After Atropine Without Atropine
Case No. Before After Before After Case No. Before After Before AfterDiln. Diln. Sponge Sponge Diln. Diln. Sponge Sponge

1 107 110 115 122 27 107 107 115 1202 115 110 115 115 28 85 100 115 1153 107 107 105 105 29 103 100 97 974 130 120 120 120 30 97 100 103 1035 130 130 130 135 31 107 100 100 1006 150 150 155 155 32 97 97 120 1207 128 128 130 130 33 94 92 103 1108 107 110 120 120 34 103 107 110 1109 100 104 120 130 35 125 125 125 13010 97 100 110 110 36 155 130 125 12511 150 150 - - 37 125 103 - -12 125 120 125 125 38 125 125 125 12513 94 88 88 88 39 85 88 - -14 130 130 155 155 40 103 107 103 10315 143 143 150 150 41 110 115 - -16 155 155 155 150 42 136 128 130 13317 136 136 136 136 43 107 100 - -18 136 136 150 155 44 125 122 120 12019 107 110 - - 45 130 143 150 16120 143 143 143 140 46 98 143 125 11021 115 110 - - 47 85 81 - -22 110 110 110 115 48 110 112 120 11523 120 105 150 145 49 71 85 94 9424 75 75 85 81 50 85 85 83 8325 113 115 125 13626 145 150 143 136
Mean(±S.D.) 122(20) 121 (20) 128(20) 128(20) Mean(+S.D.) 107(19) 108(17) 114(15) 114(17)
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PRELIMINARY COMMUNICATION

Auditory Perception
J. A. M. MARTIN, DOROTHY MARTIN

British Medical journal, 1973, 2, 459-461

Summary
Auditory perceptual tasks involving the discrimination
of fine differences in frequency, duration, or rhythmic
pattern were given to a group of sixth form schoolboys.
The results indicate that there is a wide range of auditory
skills for different individuals, even within a relatively
homogeneous group. There are also differences in a
person's ability to carry out distinct tasks; there does not
necessarily appear to be any correlation between his
ability for each task.
The findings support observations arising out of con-

sideration of hearing problems in children and adults
that pure tone threshold audiometry and its derivatives
give an inadequate definition of hearing disorder and a
limited understanding of the nature of hearing.

Introduction

Hearing is measured clinically by pure tone audiometry, a
procedure which determines the threshold of sensation for a
number of frequencies between 125 Hz and 8 kHz. Conse-
quently, deafness tends to be equated with hearing loss, and
defined in terms of the physical features of frequency and
intensity. The theoretical background derives largely from
Fourier's mathematical analysis of irregular wave forms. He
showed that these could be resolved into a number of consti-
tuent sine waves, the acoustical equivalent of which is pure
tones. Pure tone threshold audiometry with its various refine-
ments is now a highly developed tool which has gained universal
acceptance in the estimation of hearing loss and for the diag-
nostic siting of the lesion in the middle ear, cochlea, or auditory
nerve.
The constraints of the test procedure disguise limitations in

our ability to investigate hearing function, and Littler (1960)
was impelled to ask why such importance was attached to pure
tone analysis. From a number of objections which might be
levelled at the technique, the most important is that it gives no
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measure of the patient's ability to distinguish between sounds.
It is possible for the clinician to answer the question "How
much sound is heard ?", but not "How are sounds being
heard ?"
The investigation of hearing in young children produces a

number of problems which would otherwise be unsuspected if
they could be coerced into the formal situation required by pure
tone audiometry. This may be exemplified by certain children
who are slow in learning to talk. Their difficulty seems to
consist not so much of an alteration of auditory threshold but of
an impaired ability to sort out, or make sense of, acoustical
events. Consideration of a number of developmental and abnor-
mal responses leads one to suggest that there are factors on the
sensory side, in addition to simple hearing loss, which must be
studied if there is to be an adequate explanation of the differing
patterns of hearing behaviour (Martin, 1971).

Neurological disorder in the adult affirms the possibility that
a person may have difficulty in recognizing meaningful sounds
yet have no hearing loss. In such patients Bay (1964) questions
the value of pure tone threshold audiometry and concludes that
there is no non-verbal (our italics) test which is sufficiently
sensitive to show disorders of auditory perception.

Levels of Hearing

There is sufficient evidence to justify reappraisal of presentday
concepts of hearing and of deafness, and of the methods adopted
to investigate them. Hearing may be regarded as an activity
taking place at three levels of organization.

(1) The transformation of acoustic energy occurring in the air
about our ears into activity within the auditory nerves, with
intermediate transformations occurring in the middle ear and
cochlea. This is the primary sensory process, investigation of
which has given rise to an impressive amount of experimental
work and to a number of theories of hearing. Pure tone audio-
metry measures dysfunction only at this level.

(2) The ability to discriminate between sounds. Sounds
entering the auditory space in which we are immersed are never
steady state pure tones, but are acoustically complex, having
form, structure, and movement. They start and stop, abruptly
or gradually, and last for a greater or lesser period of time. They
may be rapidly repetitive, they may be periodic or random, their
frequency characteristics and loudness levels may alter. They
may come from one direction or another or move through space,
they may be many or few. We can sort out this multiplicity of
acoustical events arising from activity in the world around. A
theory of hearing needs not only to explain the activity of the end
organ, but how the central nervous system processes the sensory
input flowing into it from the auditory nerves. There is no
reason to suppose that this processing is confined to the area
labelled "auditory cortex." The remarkable complexity of the
auditory pathways in the brain stem, mid-brain, and thalamic
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