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because of the hazard of another ectopic. Repeat ectopic
pregnancies in the sole remaining tube or where the contralateral
tube or ovary has been removed or rendered useless by disease
form a special case: if future fertility is wanted conservative
operation offers the only hope. If fertility should be preserved
and the opposite tube and ovary are normal, the choice rests
between a conservative operation on the affected tube or
removal of both tube and ovary on the affected side. Sentiment
may favour the former course, but logic and some statistical
evidence support the latter.
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Thoracic discs are different
Problems from lumbar and cervical discs are familiar enough.
Backward bulging of lumbar intervertebral disc material
usually occurs as a sudden event, stretching the related nerve
root in the extradural space. Pain in the back and leg is
accompanied by limited spinal movement and signs of tension
and impaired function in the nerve roots. Cervical disc
protrusions tend to develop slowly, again affecting mainly the
nerve root, but here in the intervertebral foramen. Pain in the
neck and arm is associated with paraesthesiae and neurological
deficit in the root distribution. The neck is stiff, but signs of
root tension are exceptional.
The comparatively rigid thoracic spine has thinner discs,

and all but the lowest two are constrained posterolaterally by
the rib heads. The thoracic nerve roots are relatively small and
unimportant, but the spinal cord, swollen by the lumbar
enlargement opposite the last four thoracic vertebrae, lies in
the narrowest section of the spinal canal and here has its least
profuse blood supply.1 Thus, while a clinically evident thoracic
disc protrusion is seen perhaps only once per million popula-
tion per year,2 when it does occur the effects are predominantly
on the spinal cord and only to a small extent arise from root
irritation or damage. The resulting clinical syndrome may be
confusing and may mimic many other disorders-not only
other causes of paraplegia but many painful conditions of the
trunk and legs.

Protrusions of the thoracic discs occur most often in the
lower joints and in later adult life.3 The onset of symptoms is
usually gradual but it may be sudden after a fall or lifting
strain. The principal clinical effect is weakness of the legs,
preceded in over half the patients by pain, not only in the back
but in the lower legs, knees and groins, and in the trunk. Back
pain is usually not severe and is poorly localised. Radicular
pain is most often unilateral; when felt in the abdomen it may
mimic a visceral disorder. As with disc syndromes at other
levels the pain may be made worse by coughing and sneezing
and increased by neck flexion, but the pattern may be bizarre.

Unpleasant paraesthesiae may occur, with numbness or cold-
ness ofthe legs or burning pains. The usually spastic muscular
weakness ranges between minor unsteadiness of one leg to
complete and sudden paraplegia. Selective weakness of the
lower abdominal muscles may be noted, and about one in three
patients suffers decreased bladder control. Some sensory loss
is the rule, with or without a clear sensory level. Local signs in
the back tend to be scanty, but in nearly half the patients plain
radiographs helped by tomography offer a valuable clue-
calcification of the relevant disc, sometimes visibly displaced
into the spinal canal. Careful myelography is diagnostic.

Unlike other disc syndromes, little is to be gained from
conservative treatment, for the paralysis usually increases with
time. While a lumbar protrusion may be safely approached
from behind by gentle displacement of the cauda equina, the
results of laminectomy for thoracic disc protrusions have not
been encouraging, further damage to the spinal cord occurring
all too easily. Benson and Byrnes4 have called attention recently
to the relative safety of the lateral approach first advocated by
Hulme.5 Of 15 patients subjected to laminectomy, six im-
proved, six became worse, two did not change, and one died.
Of seven treated by lateral rachotomy, six improved and one
was unchanged. These encouraging results emphasise the
value of early diagnosis. In comparison with the much
commoner lesions at other levels thoracic disc protrusions are
clinically very different, considerably more difficult, and
much more dangerous. Remember the possibility: and, perhaps
above all, test those plantar responses.
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Soft contact lenses

Soft contact lenses are manufactured from hydrophilic
plastic polymer materials and were first used in Prague in the
early 1960s. Since 1966 they have been used in the contact
lens department at Moorfields Eye Hospital, London, where
many soft lens materials and designs have been subjected to
clinical trials. The United States Government has decided that
a soft contact lens should be regarded as a drug, and as such
requires FDA approval before its general clinical use. In the
United Kingdom all ophthalmologists and ophthalmic or
dispensing opticians are legally entitled to fit a patient with any
form of soft contact lens they may choose. The consequence
has been that a plethora of soft contact lens materials and
designs are currently available and are being used. No official
guidance is being given to contact lens manufacturers or
practitioners on the use of soft contact lenses or on the solu-
tions used in conjunction with them.
Two types of soft lenses are in current use. "Daily wear"

soft contact lenses usually have a low water content and must
be removed from the eye at night. So-called "constant" or
"'permanent" wear soft contact lenses have a higher water
content (and hence greater oxygen permeability) and need
not be removed at night-indeed, they have been worn by

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.6010.608-a on 13 M
arch 1976. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 13 MARCH 1976 609

some patients for several weeks or even months without ever
being taken out. A recent paper by Ruben' has drawn attention
to the fact that "with soft contact lenses worn daily and
disinfected correctly, the hazard for normal eyes is slight, but
this point has yet to be demonstrated by controlled clinical
trials for constant wear contact lenses."

Several side effects may be associated with the use of soft
contact lenses. Many patients show some superficial corneal
vascularisation, with or without infiltration of the stroma.
This appears to be self-limiting and reversible in most wearers
and usually regresses if use of the lenses is stopped. A more
serious and apparently growing problem is corneal epithelial
changes, with cell oedema, cell rupture, and eventual epithelial
erosion. The last may subsequently become infected to produce
a corneal ulcer, with resulting permanent corneal opacity.
Such permanent corneal opacities as have been noted have
mainly been peripheral and not in the visual axis, so that
visual acuity has been unaffected. Conjunctival changes include
coincidental bacterial and viral conjunctivitis, but the most
common seems to be a follicular reaction, often affecting the
upper palpebral conjunctiva.

Patients wearing soft contact lenses, and particularly those
wearing constant-wear lenses, should be advised to remove them
immediately and seek prompt advice from their contact lens
practitioner (if he is not available urgent medical attention
should be sought) in the following circumstances: any pain or
undue discomfort in an eye; a "red eye" which lasts for five
hours or longer; continuous visual disturbance, of whatever
duration; or any lid swelling, hyperaemia of the lid margin,
and blepharitis; or any discharge, particularly when yellowish.

Patients with these symptoms should be examined with
a slit lamp microscope or an incipient corneal ulcer may be
missed and "conjunctivitis" diagnosed. Such "conjunctivitis"
may well respond to removal of the lens and local antibiotic
treatment; but there will be a resultant stromal opacity, often
only faint, which may remain unnoticed at subsequent slit lamp
examination.
The available evidence suggests that the patients who are

most at risk of permanent corneal damage are those using
constant-wear soft contact lenses. There is a strong case for
co-operative research by the ophthalmologists, opticians, and
manufacturers concerned with the development and use of
these lenses to try to produce a solution to these problems.

1 Ruben, M, Lancet, 1976, 1, 138.

Oxygen in bronchial asthma

Administration of oxygen seems an obvious step in treating
a patient with severe asthma, but choice of the concentration
and flow is less easy. A rational approach requires a clear
understanding of the changes which occur in the arterial
blood gas tensions in the asthmatic attack. The hypoxaemia
is due to worsening of the ventilation-perfusion imbalance,
and the arterial oxygen tension (PaO.2) falls in a roughly linear
way as airway obstruction and lung hyperinflation increases-
as shownl-3 by a fall in the forced expiratory volume in one
second (FEV1) and in the ratio of residual volume to total
lung capacity (RV/TLC0 ).3 In spite of these changes in the
PaO2, the minute and alveolar ventilation increase, leading to a
lowered arterial carbon dioxide tension (PaCO2) or hypo-

capnia and a mild respiratory alkalosis.2 The reason for these
ventilatory changes is not clear.
As the patient's condition deteriorates further, many of the

smaller narrowed airways become completely occluded by
oedema, muscle spasm, and retained secretion, and the
minute and alveolar ventilation fall in spite of increased
respiratory frequency.2 The PaCO2 begins to return to normal,
and if the airway obstruction continues to increase and the
clinical condition deteriorates the PaCO2 will start to rise.2 3
This rise is invariably associated with a severe worsening
of the degree of hypoxaemia when the patient is breathing
air. A vital factor in the clinical assessment of these patients
is appreciation of the effect of the oxyhaemoglobin dissocia-
tion curve: when the PaCO2 is low the curve is shifted to the
left, so that severe hypoxaemia may be present without there
being clinical evidence of cyanosis.4 A clinical clue to the
presence of severe hypoxaemia (PaO2<5 KPa 40 mm Hg)
is a pulse rate of over 130 beats per minute and the inability
to speak because of severe breathlessness.5 In such patients,
who are already beginning to descend the steep part of the
oxyhaemoglobin dissociation curve, even a slight further
worsening of the hypoxaemia leads to much larger falls in
oxygen saturation. No reliable clinical indication exists for
detection of hypercapnia, except that when the patient has
unequivocal central cyanosis the PaO2 must be extremely
low and carbon dioxide retention may well have occurred.4
There is no general agreement6 I on how hypoxaemia in

asthma should be relieved. Should, for instance, controlled
or uncontrolled oxygen therapy be given whether or not
there is hypercapnia ? Certainly in severe asthma the disorder
is different from that in the patient with obstructive bronchitis
and chronic hypercapnia, in whom the central ventilatory
drive through the respiratory centre is chronically depressed
and hypoxaemic chemoreceptor drive is necessary to maintain
an adequate level of alveolar ventilation.8 In such cases there
is a clear case for controlled oxygen therapy by the high-airflow
oxygen-enrichment method. In asthma, however, many
doctors assume that because there is usually hypoxaemia
without hypercapnia the control by the respiratory centre is
normal and that moderate concentrations of oxygen can be
given without any depression of ventilatory drive. Yet almost
a decade ago a warning was given that, though this is generally
the case, if there is any doubt of the adequacy of respiratory
centre control controlled oxygen therapy should be used
until the patient's response to it has been assessed. 9

In practice both hypoxic and hypercapnic ventilatory
drives may be depressed in asthma, and this depression may
increase as the airway obstruction worsens.10 11 Indeed,
in many patients with severe asthma, both adults and children,
hypercapnic respiratory acidosis may be aggravated by
uncontrolled oxygen therapy.13 14 Possibly this is because the
ventilatory response to carbon dioxide is diminished when the
mechanical work of breathing is increased.15 Possibly, too,
the range of response to inhaled carbon dioxide is as wide16
in asthmatics as it is in normal people, and the patients who
develop hypercapnia during asthma are those with blunted
responses to CO2 even when well.4 It seems prudent, then,
in the severe asthmatic attack first to give controlled oxygen
therapy (240/ through a venturi-type mask). If this fails to
maintain an arterial oxygen saturation of 80-90%, then
28% or even 35% oxygen should be given through the
same type of mask.4 The effect of oxygen in the individual
asthmatic can be judged properly only by careful clinical
assessment and by frequent measurements of the arterial
blood gas tensions.
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