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Diabetic Autonomic
Neuropathy

Isolated features of autonomic neuropathy such as impotence'
and sweating disturbances2 have long been known, but it was
only 30 years ago that Rundles3 presented a coherent de-
scription of autonomic neuropathy as a complication of
diabetes. Apart from impotence, symptoms due to autonomic
neuropathy are not common.

Functional abnormalities of the gastrointestinal tract can be
demonstrated, but these do not correlate well with clinical
features.4 5 Diminished gastric motility may occasionally
cause bouts of otherwise inexplicable nausea and vomiting
and is responsible for the long delays which occur when jejunal
intubation is attempted. Diarrhoea is more common, and pro-
fuse watery stools associated at times with nocturnal faecal
incontinence can be very troublesome. Attacks last for days
or weeks and alternate with periods of constipation. Steatorr-
hoea is not usual, and the jejunal biopsy findings are normal.4 6
The condition is difficult to treat, but attacks sometimes re-
spond within hours to tetracycline.7 8 The suggestion that
diabetic diarrhoea is improved by cholestyramine9 needs to be
substantiated. Though this complication may be disabling for a
time, occasionally for several years, it is-for reasons which are
quite obscure-generally self-limiting. Other functional
abnormalities of the gastrointestinal tract have been described,
such as altered oesophageal mobility'0 11 and gall bladder
function,'2 but these are not known to cause any symptoms.

Dysfunction of the bladder occurs in diabetics, though it is
sometimes difficult to assess its significance. Increased bladder
capacity and decreased bladder sensation may be shown by
cystometry, and urine flow rates are diminished.13-'5 An in-
creased residual urine volume may serve as a focus for re-
current infections. Symptoms due to bladder dysfunction are
uncommon and as a rule occur only in severely affected pat-
ients. Diagnosis may be difficult in patients who also have
prostatism. Difficulty of micturition and a feeling of incom-
plete bladder emptying may precede retention with overflow.
Abnormalities of this severity are difficult to manage, because
drugs such as carbachol or distigmine are often ineffective, and
surgery may be needed. Urinary retention with overflow has
been described at presentation of diabetes, but this must be
very rare.8 15

Impotence is the commonest and often the only manifesta-
tion of autonomic neuropathy. There seems little doubt now
that it is neurogenic and not endocrine in origin. Bladder
function, which also depends on intact sacral nerves, is gen-
erally abnormal,'5 16 while plasma testosterone levels and the
histological appearances of the testes are both normal.'4 16
There is no place for androgen therapy in the management of
impotent diabetics.
There are many cardiovascular manifestations of autonomic

neuropathy, but the only symptom which results is postural
hypotension, occasionally disabling. Rather surprisingly,
postural symptoms vary in their intensity, and there is a
suggestion that they may be worse when the blood glucose
level is falling after insulin administration.'7 They do not
usually remit altogether, and management can be difficult.'8
Impairment of the innervation of peripheral blood vessels,' 9-21
of catecholamine release,22 or of baroreceptor afferents all
contribute to postural hypotension. Persistent tachycardia is
sometimes a feature of autonomic neuropathy and indicates
defective cardiac innervation.23 2A

Sweating abnormalities are well known to occur in diabetes.
Hyperhidrosis has been recorded at the time of the initial
diagnosis,3 while some established diabetics complain of
severe nocturnal sweating, unrelated to hypoglycaemia.8
Excessive facial sweating during meals (gustatory sweating),
especially after eating cheese, has recently been described as a
feature of autonomic neuropathy, and occasionally a very
tiresome one.25 Relief may be obtained from the use of anti-
cholinergics such as poldine or propantheline.

Tests to establish the presence of autonomic neuropathy are
generally complex and not easily performed at the bedside.
There should be evidence of peripheral neuropathy, and de-
monstration of persistent tachycardia or postural changes of
blood pressure is helpful. Argyll-Robertson pupils are rarely
found. Defective sweating after body heating is present in most
patients with autonomic neuropathy. The Valsalva manoeuvre
is a difficult test to perform accurately unless arterial cath-
eterization is undertaken, though some information can be
obtained from pulse rate changes alone.26 Abnormalities are
common in diabetics with peripheral neuropathy,27 but many
neural pathways are concerned and interpretation is difficult.
The response of the heart rate to mental arithmetic, to un-
expected noises, and to carotid sinus pressure are easy to
measure but erratic even in normal subjects.

Recently two new tests of autonomic function have been
described. Sustained hand-grip normally causes an increase of
blood pressure, mediated by a reflex pathway causing an in-
crease of heart rate and peripheral vasoconstriction. A recent
study showed that the test was impaired in some diabetics28
and correlated to some extent with the abnormal Valsalva
responses.29 The patients had diverse features of autonomic
neuropathy, the most abnormal tests occurring in those with
postural hypotension. Monitoring the heart rate is another
useful technique. Beat-to-beat variation of heart rate is nor-
mally accentuated by deep breathing (sinus arrhythmia) and is
lost in patients with autonomic neuropathy. This appears to be
due to impaired vagal innervation of the heart, though baro-
receptor failure cannot be excluded.24 Failure to elicit a tachy-
cardia after intravenous atropine also suggests a vagal defect.24
These tests are both easy to perform but require specialized
equipment, the one a hand grip dynanometer, the other a
heart rate monitor, though for the latter careful measurements
on an electrocardiographic tracing can be used to detect the
grosser abnormalities. Both tests are important advances,
because they provide for the first time simple, quantitative, and
objective evidence for the presence of autonomic neuropathy.
There are many more elaborate tests of autonomic function,

most of which need specialist equipment. The simpler pro-
cedures referred to here are generally adequate to establish the
presence of autonomic defects. Even after much investigation,
however, the diagnosis of autonomic neuropathy is often
made only after exclusion of other causes.
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Tests of Hearing in School
Hearing acuity is usually tested by subjective audiometry,
using pure tones or speech. Objective testing has until recently
required techniques inapplicable in routine clinical practice.
Recently, however, a test based on determination of acoustic
impedance by the electro-acoustic impedance bridge (loosely
termed "impedance audiometry") has been developed into a
useful clinical tool. What is measured is the resistance or
impedance to transmission of sound in the middle-ear trans-
former mechanism. Normally this mechanism is very efficient,
and most of the sound energy is transmitted into the cochlear
fluids, very little being reflected by the ear drum. The im-
pedance audiometer simply measures the amount of sound
energy reflected when a standard low-frequency tone is
presented to the ear. In the normal ear this is small: the
middle-ear has a low impedance to sound transmission.
Acoustic impedance measurements give valuable information
on the function of the middle ear, while considerably more
information may be obtained about the cochlea, the acoustic
nerve, and the higher auditory pathways by studying the
stapedial reflex response.
One of the most common abnormalities of the middle ear

is serous otitis media, in which the middle-ear cleft becomes
filled with fluid. The resulting deafness may lead in children
to backwardness at school, while otologists are becoming
increasingly concerned with the possible long-term effects of
this condition.

In Britain all children over 9 months old are (in theory)
screened for congenital sensorineural deafness. A further
screen is performed on school entry using sweep audiometry
at a level of 25dB. This latter test has come under increasing
criticism.1 2 Its accuracy is impaired by problems with equip-
ment and test conditions and by technical difficulties in
performing the test; and, most important, it fails to detect
those children with serous otitis media whose hearing level
for pure tones is better than 25dB. These children can often
be diagnosed by specialist examination and full pure tone
audiometry, but they do not always reach a specialist as the
parents may be unaware that the child's poor scholastic
achievement is the result of a mild hearing loss. These children
can be detected and so given early treatment and cure if the
school-entry screening test is done with an impedance audio-
meter.
Many audiologists have advocated the wider use of impe-

dance audiometry,3 and draw attention to its advantages. Its
sensitivity presents some problems, as the test will detect the

abnormal middle-ear function that may persist for up to
three months after an attack of acute suppurative otitis media,
and the results of impedance audiometry are best assessed by
specialist consultation. Further problems encountered in this
form of screening are the time and technical skill needed to
perform the test. Until recently the school screening pro-
gramme was under the care of the local education authorities,
and the staff employed had a variable degree of training in
audiometry. Under the reorganization of the Health Services
these programmes have come under the care of the area
health authorities, and discussions are at present being held
on the training of the staff. It is important that adequately
trained staff should be made available to operate these pro-
grammes.
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Liver Tumours and the Pill
Despite the recent all clear on safety given to the pill there is
no doubt that a variety of metabolic abnormalities and adverse
side effects may follow its use, albeit rarely. One possibility
is that oral contraceptives may cause hepatic neoplasia,
though a definite cause-and-effect relationship has yet to be
established. In 1973 Baum et al.1 described seven women with
benign hepatic adenomata, all of whom were taking oral
contraceptives, and four other similar cases have since been
described in isolated reports.2-5 At p. 7 of this issue Dr. J. P.
O'Sullivan and Mr. R. P. Wilding report the first three cases
from Britain. Thirteen of these women had been taking oral
contraceptives for at least two years and usually longer, but
one developed symptoms after only six months. Such informa-
tion as is available suggests that benign hepatic adenomata are
extremely rare,1 6 so that these 14 cases collected over a
period of five years represent a striking increase in incidence.

Histologically the lesions are benign and well demarcated
from surrounding liver tissue, being composed of nodules of
liver cells separated by fibrous septa. Bile duct reduplication
was prominent in the cases described by O'Sullivan and
Wilding, in contrast to some other reported cases.' Most of
the tumours have been markedly vascular with small dilated
blood vessels. A similar but not identical picture, with phlebec-
tasia and blood cysts, is found in peliosis hepatis, a rare con-
dition associated with a variety of systemic diseases and also
with administration of gonadal steroids.7 8

Because of their vascularity these tumours are especially
apt to bleed, and nine of the reported cases presented with
acute abdominal pain and shock from this cause, with four
fatalities. Out of the remaining five, four presented with an
abdominal mass discovered either by the patient or her doctor,
and in one the tumour was an accidental finding at cholecyst-
ectomy. O'Sullivan and Wilding recommend elective resection
because of the high incidence of life-threatening haemorrhage.
How oral contraceptives might produce hepatic neoplasms

is a matter for speculation. Their long-term use in healthy
asymptomatic women has been shown to lead to ultrastructural
changes in the hepatocytes with hypertrophy of the smooth
endoplasmic reticulum and mitochondrial abnormalities, i

the absence of changes on light microscopy.9 These changes
may be important, for hepatic enzymes which metabolize
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