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relieving postoperative pain. Continuous epidural analgesia
with an indwelling catheter has enjoyed periodic popularity
and is extremely effective after both thoracic and abdominal
operations, especially where respiratory function is
precarious.'0 Nevertheless, special skill is required in establish-
ing and fixing the catheter in the correct space and in arranging
for accurate top-up doses to be given safely and reliably to
minimise the potentially disastrous effects of infection and
overdose.

Current inhalational agents have only a limited place in
postoperative analgesia. The safe self-administration of
Entonox (oxygen and nitrous oxide) cannot usually be
employed for long periods but is invaluable where short,
sharp bouts of pain are expected, such as occur during
physiotherapy, change of dressings, removal of drains,'
and helping defecation after haemorrhoidectomy. Nitrous
oxide should also not be forgotten as a safe analgesic for
patients on mechanical ventilators, particularly in those whose
circulation is in jeopardy. It is, after all, still the basis of safe
anaesthesia.

In clinical practice, pain relief after operation is largely
unsupervised by doctors, who merely write the prescription
on an "as required after a certain interval" basis. This often
means that the patient has to take the initiative in asking for
analgesia. Nevertheless, though most wait until their pain is
severe in order not to appear cowardly or demanding, there is
considerable evidence that pain is more easily controlled
with smaller doses ofdrugs if it is treated early before becoming
severe. Indeed, both Kamel and Geddes8 and Kay7 have
suggested that the best results may be achieved if all patients
liable to experience postoperative pain are given an analgesic
intravenously by the anaesthetist at the end of their operation.

In the later postoperative period most of the parenteral
analgesics in common use are more effective and safe if given
in moderate doses every two to three hours rather than the
traditional larger dose every six hours. The intravenous route
is better than the intramuscular one, from which uptake is
notoriously unreliable, especially in the ill patient. Working
in obstetric analgesia, Rosen'2 has shown that pain can be
well controlled with predetermined increments of pethidine
or other opiates which the patient gives herself using a pre-
loaded mechanical syringe attached to an intravenous catheter.
This technique can also be successfully applied to relieve
postoperative pain after upper abdominal surgery and takes
account of biological variation in pain tolerance. Certainly
we still have a lot to learn about ensuring that our patients
have as little pain after operation as possible.
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Chronic spinal arachnoiditis
Chronic adhesive spinal arachnoiditis may be caused by
infections, irritation, trauma, or rarely allergy and so its
clinical, radiological, and pathological features are cor-
respondingly varied. The essential abnormality is thickening
and opacity of the arachnoid, which generally becomes
adherent to the dura mater, nerve roots, or pia. The sub-
arachnoid space may become obliterated by a dense felt of
connective tissue with small round cell infiltration and
vascularisation, or strands of thick arachnoid may divide the
space into a labyrinth with sponge-like cavities that may
become loculated to form cysts. Nerve roots may be com-
pressed or rendered ischaemic, and the spinal cord may show
ischaemic changes-at first these are usually peripheral but
may progress to softening of the central part of the cord and
cavitation. The cerebrospinal fluid protein concentration is
usually, but not inevitably, raised, depending on the degree
of obstruction and the activity of the process. These changes
are irreversible but not inevitably progressive, as used to
be thought: they do not respond to steroids or radiotherapy,
and surgical decompression or division of adhesions confers
no certain benefit.

Spinal arachnoiditis was recognised at the beginning of the
century and documented again in the 1930s by Elkington.' 2
Its presentation and clinical features have changed over the
years. Syphilis and tuberculous meningitis have disappeared,
while the increased use of radiological contrast media and
spinal injections of various kinds has altered the predominant
location from cervicothoracic to lumbar. The sequel of
myelomalacia and paraplegia is now comparatively rare.
This changing pattern was apparent in the review by Shaw
et al3 of 80 cases related to 7600 spinal contrast examinations
over 21 years. Intrathecal contrast media are not, however,
the only agents that nowadays may lead to this distressing
condition, for it may complicate treatment with epidural
steroids and other spinal injections,4 and occur as a sequel to
disc lesions5 or trauma, including surgical operation.
The clinical presentation is usually with radicular pain

affecting more than one segment, often bilateral. The pain
is little affected by movement and straining. Stinging or
burning symptoms and signs may develop immediately after
the damage to the arachnoid or there may be a delay of 20
years or more-perhaps until a second episode of damage.
Chronic arachnoiditis often causes no symptoms at all and
may be an incidental finding, but occasionally cord symptoms
appear early.
The radiological appearances include obliteration of nerve

root sleeves and narrowing of the subarachnoid space. There
may be a partial or complete spinal block and irregular
distribution and loculation or fixity of the contrast medium.
Cysts may be present, and these may or may not contain
contrast or communicate with the cerebrospinal fluid. The
clinical picture of chronic arachnoiditis may resemble that
of a spinal tumour, and it is often necessary to exclude this
possibility. In those patients who prove to have arachnoiditis
the addition of further contrast medium after an earlier
injection increases the risk of subsequent adhesive changes;
but arachnoiditis may mask an underlying lesion, such as
a protruded disc.

Clearly the risks of any investigation or treatment always
have to be balanced against the probable benefits, and must
be judged in the context of the facilities available. A com-
parative study6 of contrast media used for spinal studies has
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shown a high incidence of chronic arachnoiditis (diagnosed
by radiological criteria). For some time it has been a recognised
risk of the use of the oil-soluble media (such as iophendylate).
Unfortunately aspiration of the contrast medium after the
examination does not necessarily give protection. The hope
that water-soluble substances would prove innocuous has
proved false, and many cases have been described after the
use of iothalamate meglumine (Conray) and iocarmate
meglumine (Dimer-X). So far, however, sodium calcium
medetate (metrizamide) has proved to be safe6: it has been
more extensively tested than any other contrast medium but
no case of arachnoiditis has yet been attributed to its use.
The subdural space is very sensitive to irritants, even as

benign as blood, and insufficient attention has been paid to
subdural leakage as a cause of arachnoiditis. Could constrictive
arachnoiditis really be a reaction in the subdural space ?
If this is so-and there is an association3 between "difficult"
lumbar punctures and arachnoiditis-then doctors should
give more consideration to postponing a radiological contrast
examination in any case in which puncture ofthe subarachnoid
space has not been clean and immediate. IFor the time being
metrizamide seems to be the spinal' contrast medium of
choice, while air should be used whenever possible as an
alternative, especially in children.
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Growing fractures of the
skull
In 1816 John Howshipl described a 9-month-old child who
had developed partial absorption of the right parietal bone
after a blow to the head. The names used since then to describe
the condition include meningocele spuria,2 traumatic cephal-
hydrocele,3 traumatic ventricular cyst,4 and leptomeningeal
cyst.5 More recently the term "growing fracture" has become
accepted.6 There are four characteristic features: a skull
fracture in infancy or early childhood; a dural tear; brain
injury beneath the fracture; and subsequent enlargement of
the fracture to form a cranial defect.7

Growing fracture is uncommon; one American series
documented only seven patients operated on in 20 years,8 but
a recent paper from London has reported 10 patients seen in
10 years.9 Most had had their initial injury before the age of
1 year and almost all by 3; the fracture was commonly in the
parietal region. The time between injury and diagnosis was
generally short; the mean interval was 15 months, the shortest
two and the longest 63 months. The diagnoses in this series
were made earlier than in those previously reported,8 probably
because surgeons are more aware of the condition now that the
criteria for its diagnosis have been established.

Patients most often present with a pulsatile swelling of the
scalp, though seizures and neurological deficits such as
hemiplegia may occur. Neuroradiological investigations show

dilatation of the ipsilateral ventricle with midline displacement
to the same side. A porencephalic cyst is generally present and
often communicates with the lateral ventricle.8 In the past
these features have been shown by pneumoencephalography,
but CAT scanning is likely to prove valuable in making the
diagnosis: it will show up not only the underlying ventricular
dilatation and cystic cavity but also the bony defect.
While a growing fracture always implies severe trauma at a

time of maximum growth of both the skull and the underlying
brain we do not know why the fracture should continue to
enlarge. One possibility is that leptomeningeal cysts (fluid-
filled spaces between the pia mater and the arachnoid
membrane) cause the bone erosion and enlargement. These
cysts are, however, rare, and at operation the pia and arachnoid
membranes are generally found to be matted together and
stuck over the underlying atrophic brain.9 More probably the
fracture continues to grow both because ventricular size is
increasing and because the dura is torn. Nevertheless, the
relative contribution of these two factors is not clear and the
evidence from experimental work is conflicting.1011 After a
head injury, changes occur in the dynamics of formation and
flow of cerebrospinal fluid, and these may increase its pressure.
If the ventricle is enlarged any increase in this pressure will
produce a disproportionate rise in the subdural stress; and
with a dural defect this increase in stress will cause a pulsatile
swelling, which will then erode the bone and increase the
defect.
The growth of the fracture, then, results partly from the

dural defect. Hence the key to its control is an operation to
ensure a watertight closure of the dura. The bony defect
itself can then be closed with a split rib graft or with acrylic
(which has been used more often in recent years). The outlook
after surgery is good: of eight children followed for up to 10
years, five were normal, two had a mild hemiparesis, and
only one was slightly mentally backward. The earlier the
diagnosis is made the better, but since such fractures are rare
repeated radiographs are not justified as a routine in the
follow-up of every skull fracture in childhood. Suspicion is
indicated only in infants with a parietal fracture with notable
separation of the bone edges.
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Quest for excellence
It looks as though we have got postgraduate medical education
in Britain about right. There are, of course, things that need
watching. Some training programmes are too inflexible, and
general practitioners have set their own precedent by
having theirs embodied in an Act of Parliament. The method
of assessing posts for training has proved expensive and time
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