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rectangle of polyethylene, is then used to hold the organ in
the anteverted position and the symptoms should be relieved.
If the uterus is fixed in retroversion by a disease such as
infection or endometriosis the primary condition should also
be treated. Often prolapse of the uterus or vaginal walls is
associated with sacral backache owing to stretching of the
pelvic cellular tissues. The symptom is improved when the
prolapse is corrected surgically.

Pelvic Masses

The pelvis is one of the silent areas of the body and tumours
may become quite large before producing symptoms.
Stretching of the pelvic tissues by the tumour may cause low
sacral backache. Most ovarian and uterine masses are mobile
and slip up into the abdomen when they enlarge; if they are
held in the pelvis by infiltration or adhesions they may
become impacted and further growth causes pressure symp-
toms. Fibroids do not often do this, though ovarian
tumours may, especially the malignant ones. Management
lies in diagnosis and surgical correction.

Endometriosis and Ovarian Blood Cysts

Ectopic endometrium is found in many parts of the pelvis,
including the rectovaginal septum and the uterosacral liga-
ments. This endometrium is still influenced by hormonal
changes, and produces blood which cannot escape but irri-
tates the surrounding tissues. This irritation is felt as sacral
backache, sometimes referred to one side of the mid-line.
Blood cysts of the ovary (not all of which are due to
endometriosis) may produce the same symptoms by
stretching the ovarian ligament or outer layers of the ovary.
The backache may be constant but is usually made worse by
menstruation and may be accompanied by rectal pain;
menorrhagia and dyspareunia are common.
On examination, the immobility and fixity of the pelvic

organs, often with tenderness of the uterosacral area, are
features which can be better felt per rectum than per vaginam.
Localized masses may be felt in the ligaments or ovaries, but
the patient's tenderness may prevent this. Treatment comes
after the diagnosis has been confirmed by examination under
anaesthesia or at laparotomy. Either cyclical hormone therapy

or surgery may be required in the individual case-the
younger the woman, the more difficult being the cure.

Pregnancy and its After Effects

During pregnancy the enlarging abdomen causes an increas-
ing lumbar lordosis, the shoulders being braced back like the
drummer in a military band. The "pride of pregnancy" pos-
ture is a compensation by the body for the pushing forwards
of the centre of gravity. This, together with the increase in
body weight, puts an increased strain on the back joints, and
the ligaments which guard them. Raised cortisol levels at this
time allow these ligaments to lengthen, and this contributes
to the slacker bracing of the lumbar, sacral, and sacroiliac
joints. Many backaches start in later pregnancy and, unless
corrected, go on after the birth. All general practitioners
know of the extra work load of the increased number of
stooping jobs that must be done by the mother of a newborn
child. Not only do these prevent any minor trauma from
healing, but the ligaments softened in pregnancy may remain
weak for months after delivery.
Treatment is not dramatic and so is hard to enforce.

Patients must be told in detail what to do for definite instruc-
tions are more likely to be followed than generalizations. Bed
rest on a firm mattress is the start of the treatment. Good
support for the lower back with a well fitting girdle is impor-
tant. Exercises-both in pregnancy and, even more useful,
postnatally-may help restore the muscles that guard the
joints. All this is sound therapy but it must be put over
firmly to the patient, who is often preoccupied with her
family problems. Even so, minor backaches stopped at this
stage may prevent years of chronic symptoms.

Conclusions

Backache is a symptom of a variety of diseases and the intra-
pelvic ones are only a small part of the total problem. Many
women's back pains start during pregnancy and must be
treated early to prevent long-term conditions. The general
practitioner must differentiate the few gynaecological causes
from the majority of orthopaedic and psychiatric backaches so
that his patient can have specific treatment when it is required.

Today's Drugs
With the help of expert contributors we print in this section notes on drugs in common use.

Treatment of Myasthenia-I
Myasthenia is a syndrome of increased fatiguability in striated
muscle. Though abnormal fatiguability may occur with many
lesions of the central nervous system involving upper or
lower motor neurons (for example, hemiplegia or progressive
muscular atrophy) and with lesions of muscle (for example,
dermatomyositis), the term myasthenia is usually restricted
to fatiguability due to a functional disturbance at the neuro-
muscular junction.

In 1936 Dale et al.1 showed that the arrival of impulses at
motor nerve endings led to the release of acetylcholine, which
then activated the muscle fibre. In current jargon acetylcholine
was identified as the "transmitter" at the neuromuscular
junction. Four major hypotheses have been proposed to explain
the pathologically increased fatiguability of myasthenic

muscle: firstly, impaired synthesis or storage of acetylcholine;
secondly, a disturbance in the release of acetylcholine at the
nerve ending; thirdly, the presence of an anti-acetylcholine sub-
stance in the extracellular fluid; and fourthly, a reduction in
the sensitivity of the acetylcholine receptors on the end-plate
membrane of the muscle fibre (see Fig. 1).

After various studies2-4 it now appears that the first two
theories are both correct. Furthermore, each of these two
disturbances results in a distinct syndrome for which there is
a specific treatment. A defect in synthesis or storage of
acetylcholine seems to occur in myasthenia gravis, while im-
paired release of acetylcholine is responsible for the myasthenic
syndrome of Eaton and Lambert.5 The identification of these
two disturbances has provided rational explanations for cur-
rent therapeutic practice, much of which developed from the
application of simple pharmacological principles over 30 years
ago.
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The various possible disturbances in myasthenia (ACh.
acetylcholine).

Myasthenia gravis and the Eaton-Lambert syndrome have
distinct clinical, aetiological, electrophysiological, and thera-
peutic features. Clinically the most outstanding difference is
the very frequent involvement of muscles innervated by the
cranial nerves in myasthenia gravis. This selective distribution
of fatiguability is not seen in the Eaton-Lambert syndrome.
Aetiologically myasthenia gravis may occur with hyperplasia
or tumours of the thymus; there is an increased incidence in
patients with thyroid disease; and it may be associated with
rheumatoid arthritis.6 Simpson7 has suggested that myasthenia
gravis is an autoimmune disease, but often no related factor
can be identified other than abnormal results from serologi-
cal tests, such as the presence of antibodies to a muscle
fraction. The Eaton-Lambert syndrome occurs with carcino-
ma (usually bronchial) and after administration of certain
drugs such as neomycin and streptomycin. Sometimes no

cause can be found.
Electrophysiologically the two forms of myasthenia can often

be distinguished by rapid repetitive stimulation of the motor
nerve to an affected muscle. In myasthenia gravis successive
responses of steadily decreasing amplitude are recorded as

the synthetic or storage mechanisms for acetylcholine become
exhausted. In the Eaton-Lambert syndrome the converse

phenomenon occurs-responses of increasing amplitude are

recorded as successive stimuli facilitate each other in over-

coming the impaired mechanism of acetylcholine release.
Therapeutically the two conditions are also distinct. The

pharmacological disturbance in myasthenia gravis-defective
synthesis or storage of acetylcholine-can be corrected by
blocking cholinesterase, which normally destroys acetylcholine.
For the Eaton-Lambert syndrome, in which the problem is
impaired release of acetylcholine, a drug is available which
has a relatively specific facilitatory action on the release
mechanism-namely, guanidine.

Treatment of Myasthenia Gravis

In a communication of outstanding elegance, brevity, and
modesty Mary Walker8 wrote that "the abnormal fatigu-
ability in myasthenia gravis has been thought to be due to
curare-like poisoning of the motor nerve-endings or of the
'myoneural junction' in the affected muscles. It occurred to
me recently that it might be worthwhile to try the effect of
physostigmine, a partial antagonist to curare, on a case of
myasthenia gravis". After describing the gratifying thera-
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peutic result, she mentioned that "it might be significant that
physostigmine inhibits the action of the esterase which des-
troys acetylcholine". Since then other drugs have been devel-
oped which block the enzymes responsible for the breakdown
of acetylcholine. In this way they combat the deficit in syn-
thesis or storage of acetylcholine. Physostigmine has a major
disadvantage: it crosses the blood-brain barrier and toxic effects
are produced by interference with mechanisms involving
acetylcholine in the central nervous system. Neostigmine is
another anticholinesterase, but as it does not readily enter the
brain it has replaced physostigmine as the standard drug for
treating myasthenia gravis.

NEOSTIGMINE

The initial regimen for neostigmine in a newly diagnosed
patient with myasthenia is 15 mg three times a day, increasing
to four times a day or even more frequently (up to every two
hours) according to tolerance. The average daily requirement
is about 150 mg. When the optimum frequency of administra-
tion has been established the size of each individual dose can
be raised. Some of the adverse reactions to anticholinesterase
drugs can be overcome by giving muscarinic blocking agents
at the same time. Neostigmine has a short duration of action
(two to six hours). It is rapidly inactivated in the gut so the
oral dose is far above the corresponding parenteral dose-
that is, 0 5-20 mg. If intestinal absorption is enhanced in a
patient on a stabilized dose of neostigmine the blood levels
may rise appreciably with resulting toxic effects.

PYRIDOSTIGMINE

Pyridostigmine is an anticholinesterase resembling neostig-
mine, but having the advantage of more prolonged action
(three to eight hours). A dose of 60 mg pyridostigmine cor-
responds to 15 mg neostigmine, and patients may obtain more
satisfactory alleviation of their weakness on a combination of
the two drugs-neostigmine for quick effect and pyridostig-
mine for long action. Alternatively, many patients do well on
pyridostigmine alone, starting with 60 mg three or four times
a day and increasing the size of each dose until the limit of
tolerance is reached. There have been encouraging reports
with sustained release tablets of neostigmine and pyridostig-
mine.

Other anticholinesterase drugs which have been employed
for routine treatment of myasthenia gravis include ambeno-
nium (10-25 mg, three to four times daily) and distigmine
(5 mg, two to four times daily). Sometimes it is desirable to
test a patient's response to anticholinesterase drugs-either to
diagnose myasthenia gravis or to distinguish between a
myasthenic and a cholinergic crisis. Edrophonium is an ultra-
short acting drug suitable for these purposes. Intravenous
administration of 2-10 mg results in a transient and often
dramatic response which disappears within five minutes.

OTHER DRUGS

Drugs other than anticholinesterases have been advocated for
treatment at various times. Ephedrine sulphate (25 mg thrice
daily) has been claimed to have a therapeutic action in
myasthenia gravis. Corticotrophin and azathioprine have also
been employed. Nevertheless, the value of these drugs is not
universally accepted and as there are serious hazards as-
sociated with administration of immunosuppressive agents
such treatment cannot be regarded as routine.
Thymectomy should also be mentioned as this has been

recommended for young women with a short history of
rapidly progressive myasthenia gravis. Though good results
are often obtained by this procedure, it carries a relatively
high morbidity and mortality, mainly because of the wide
spontaneous fluctuations in anticholinesterase requirements
which may occur in the immediate postoperative period. For
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these reasons thymectomy should be undertaken only in
centres with good facilities for intensive care, and if possible
in units with reasonable experience of the operation.

Adverse Reactions to Anticholinesterase Treatment

Anticholinesterase agents augment the action of acetylcholine
by suppressing its normally rapid hydrolytic destruction by
cholinesterase enzymes. This is a non-specific action, which
occurs wherever released acetylcholine becomes accessible to
anticholinesterase drugs. For neostigmine and pyridostigmine
this means all cholinergic nerve endings outside the brain
and spinal cord.

Peripheral cholinergic activity falls into two categories:
muscarinic activity (affecting smooth muscle and glandular
tissue) and nicotinic activity (affecting autonomic ganglia and
neuromuscular junctions). In addition to the therapeutic action
of anticholinesterase agents achieved by enhancing levels of
acetylcholine at the "nicotonic" neuromuscular junction,
prominent but unwanted pharmacological effects may occur
arising from autonomic stimulation. Of these, the most
troublesome are due to muscarinic stimulation of glands and
smooth muscle. Parasympathetic excitation may lead to colic,
diarrhoea, belching, nausea, lachrymation, hypersalivation,
and miosis. Hyperhidrosis may result from activation of the
sympathetic cholinergic innervation of sweat glands. If the
dose is grossly excessive the blood-brain barrier may be over-
come and cholinergic overactivity in the central nervous
system may produce confusion and even coma. Massive anti-
cholinesterase overdosage may produce bradycardia and even
cardiac arrest.

Monitoring Treatment

The diameter of the pupil is a useful guide for monitonrng
treatment with anticholinesterase agents. Miosis is produced
by muscarinic parasympathetic stimulation and in normal
conditions of lighting a pupillary diameter of less than 2 mm
indicates overdosage.
These adverse effects of anticholinesterase can be- sup-

pressed by giving drugs, such as atropine, which block mus-
carinic activity. Such drugs have a relatively specific pharma-
cological action, which results in reduced colic, diarrhoea,
belching, salivation, lachrymation, and bradycardia. They also
block the miosis, an effect which may be undesirable if pupil-
lary diameter is being used as an index of anticholinesterase

activity. Atropine (0.3-0.6 mg) should be given whenever
anticholinesterase drugs are administered parenterally (though
intravenous edrophonium is unlikely to cause much more
than colic, so atropine is not usually necessary). For patients
on routine oral therapy with neostigmine or a similar anti-
cholinesterase drug tablets of atropine (0-6 mg twice a day)
usually act as a satisfactory prophylactic measure against un-
wanted muscarinic side effects.

Overdosage with anticholinesterase agents may be difficult
to diagnose, particularly when muscarinic blocking drugs
(such as atropine) are also being administered. The most im-
portant problem arising from anticholinesterase overdosage
is muscular weakness ultimately leading to paralysis. This
results from overstimulation of the nicotinic neuromuscular
junction. For normal neuromuscular conduction the correct
quantity of acetylcholine must be released at the motor nerve
ending and this must be destroyed after activation of choliner-
gic receptors on the end-plate membrane of the striated
muscle fibres. If too much acetylcholine is present the re-
ceptors are not reactivated by the arrival of further acetyl-
choline. This results in "depolarization block" of
neuromuscular transmission. The earliest sign of depolarization
block is fasciculation, as seen with cholinomimetic drugs
such as suxamethonium, which are deliberately used in
anaesthesia for their paralytic action. However, fasciculation
does not always occur, so that there is a risk that excessive
quantities of anticholinesterases may without warning take
patients with myasthenia gravis through the therapeutic range
of augmented acetylcholine release on to the paralytic phase
which is termed "cholinergic crisis."

(This article will be concluded next week.)
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The Forgotten

VI-The Unmarried Mother
FROM A SPECIAL CORRESPONDENT

Most people will feel that the problems of extramarital
pregnancy are by no means forgotten, and that a great deal has
been written about them already. The purpose of this article
is to draw attention to some aspects of motherhood without
a husband which are better known to social workers than to
doctors, since most of the problems of these girls are not
medical but concerned with money and housing.
Miss K. L. is now in her mid-20s. She was one of a family

of six in a country town, very carefully and strictly brought up.
Until she was 19 her father would beat her if she came home

late, and eventually she left home because of her problems
with her father and came to London. She had a steady boy
friend, became pregnant, but quarrels grew more frequent and
by the time she was delivered they had parted. She had
intended to have the baby adopted, but when she saw hixmi she
determined to keep him.
At first she shared a flat with another girl in the same

position, a very common attempt to solve the problems of
loneliness and high costs. The partnership often comes to
grief because the girls are in a vulnerable emotional state, and
a word of criticism about the other's baby may produce a rift.
K. L. and her partner fell out, and she was rehoused by the
local authority. Housing is one of the major problems for such
women; accommodation in the private sector is scarce, usually
very expensive, because single women with babies are open to
economic exploitation, while at the same time it is in the worst
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