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with advanced chronic renal failure and not on haemodialysis
became positive when phosphate as well as calcium was
administered. They gave 15 or 20 g of calcium carbonate in
the morning and 5.6 or 8X4 g of calcium phosphate in the
evening. When calcium phosphate was given alone the plasma
concentration of phosphate rose, but when calcium carbonate
was given as well it fell. Calcium and phosphate were
retained in the proportion of 4 to 1, a ratio similar to that
found in normal bone. These changes were of a similar
magnitude to those found in normal persons, and they cast
doubt on the "vitamin D resistance" hypothesis.
That calcium and phosphate supplements may be of

clinical value in maintenance haemodialysis is suggested by
J. R. Curtis and his colleagues.9 They report that they
observed improvement in radiological appearances and a
reduction in serum alkaline phosphatase in a small number
of patients whom they treated. Though metastatic calcifica-
tion did not occur in these patients, the safety of this treat-
ment needs to be confirmed, and plasma concentrations of
calcium and phosphate should be watched carefully when it
is given. If their product exceeds 7010 the risk of calcification
in arteries, eyes, and joints is high.
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Flashes in Astronauts' Eyes
The possible cause of flashes in the eyes of Apollo astro-
nauts on their way to or from the moon, reported last
November,' has been further investigated at the Atomic
Energy Research Establishment at Harwell.2 The authors of
the latest report put four people inside an enclbsure which
they call a "blockhouse", presumably because it blocks out
all radiations except those used for the experiments, which
enter through a hole 5 cm in diameter. The blockage was
effected by walls made of alternate layers of concrete and
boron-loaded paraffin. The radiations used were neutrons of
3 million and 14 million electron volts, produced by the
action of a beam of deuterons on deuterium and tritium by
an accelerator. These radiations were beamed through the
hole in the blockhouse at the heads of observers inside, who
had previously been dark-adapted for at least 30 minutes.
When facing the beam directly the observers saw at 300

to 600 away from the beam numerous short streaks of light
of up to 20 length in the visual field, all sharply-defined
and bluish-white or colourless, lying in a direction radial to
the centre of the field, and of equal brightness along their
length. The streaks appeared at rates varying between 10
per second and one every three seconds. In the centre of
the visual field the observers saw fainter but more numerous
points of light or very short lines. When they turned their
heads to get the beam directly from the side, still entering

both eyes, all four observers saw a higher rate of streaks,
still of up to 20 in length, predominantly horizontal and
most numerous near the periphery, while the points of light
were fewer in proportion. With the beam directed at the
backs of their heads, three of the observers could see
nothing, though the other saw flashes at about one every three
seconds. The experimenters take this as evidence that stimu-
lation of the visual cortex at the back of the brain cannot be
the cause of the phenomenon. Nor do the experimenters be-
lieve it can be due to stimulation of the optic nerve.
How do these results differ from the experiences of the

Apollo astronauts? The energies used were below the thres-
hold of the so-called Cherenkov radiation, which is pro-
duced by the interaction of a primary cosmic ray particle
with the eye fluids and tissues. The authors of the report
remain uncertain whether this radiation accounts for all,
some, or none of the flashes seen by the astronauts. How-
ever, their experiments at Harwell show that stimulation of
the retinal receptors, "either the rods or their associated
nerve cells", could produce flashes similar to those seen. The
experiments have therefore shown a possible mechanism for
the flashes, but have not finally settled the question of their
real cause. The authors conclude: "The use of single, high
energy particles may eventually prove a useful additional
probe for exploring the properties of the retinal receptors".
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Cyclophosphamide and the
Bladder
Studies in animals have shown that the administration of
cyclophosphamide may produce definite pathological changes
in the wall of the urinary bladder." Necrosis, repair, and
hyperplasia have been seen, affecting both the epithelial and
muscle layers. Probably metabolic products of cyclophos-
phamide rather than the drug itself are responsible for this
effect. There is now good evidence that similar changes may
occur in humans after cyclosphosphamide therapy. These
resemble changes seen after irradiation, and examination of
the cells in the urinary sediment has shown atypical
epithelial cells with hyperchromatic, irregular nuclei.5 Exam-
ination of the bladder itself may show necrotic haemorrhagic
lesions with little attempt at repair, or hyperplastic changes
associated with chronic cystic cystitis.6
W. W. Johnson and D. C. Meadows7 have recently ana-

lysed the frequency of bladder fibrosis in relation to the dose
and length of treatment with cyclophosphamide. Necropsy-
in 40 children treated with cyclophosphamide for cancer
showed that 10 had bladder fibrosis and three also had
telangiectasia of the mucosa. This fibrosis could affect the
whole thickness of the bladder wall and all the changes were
irreversible. Though 9 out of the 10 patients with bladder
fibrosis had been treated for over 20 weeks, the duration of
therapy did not seem as important as total dosage. The
fibrosis occurred when the total dosage exceeded 6 g/m2 of
body surface area, and the more severe changes were associ-
ated with the highest doses. Only five patients had any symp-
toms and all of these had macroscopic haematuria. There
was no evidence of actual tumours in the bladder, and none
have yet been reported, though an increased incidence of
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malignant disease has been found in animals treated with
cyclophosphamide.

In patients treated with cyclophosphamide symptoms re-
ferrable to the urinary tract may be severe and life-threaten-
ing. An acute transient cystitis which recovers when the
drug is discontinued is the commonest feature and this is
often associated with severe haematuria, dysuria, and in-
creased frequency. Patients may, however, have no symp-
toms at all in spite of appreciable fibrosis and contraction of
the bladder wall. Thus disease of the bladder is an impor-
tant complication of cyclophosphamide therapy, and should
when cyclosphosphamide is used in non-malignant condi-
tions be taken into account as well as the recognized possi-
bility of increasing the incidence of malignant disease. Since
anIl studies have suggested that the complication may be
prevented by diuresis, it is a wise precaution to ensure that
patients are adequately hydrated.
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Ileus and Pseudo-obsteruction
The gut's propulsive activity nearly always ceases for a time
after abdominal operations. This is probably more the result
of reflux inhibition, mediated by the splanchnic nerves, than
a true paralysis, for it can be prevented experimentally by
cutting those nerves.' Intestinal activity usually returns a
few hours after the operation has been completed, but gastric
motility takes considerably longer to return, thus accounting
for the delay before feeding by mouth becomes possible.2 3

Occasionally, as J. Neely and B. N. Catchpole have re-
cently emphasized,4 a more severe disturbance supervenes,
with distension of the gut by gas or fluid and with complete
constipation. The factors which mediate the change from
the simple physiological inactivity after operation to the
second condition of apparent paralysis are ill-understood.
Distension of the gut by itself is sufficient to reduce blood
flow to the intestinal wall,5 and theoretically a self-perpetu-
ating pattern of distension leading to reduced blood flow
followed in turn by reduced motor activity in the ischaemic
bowel leading to further distension is easy to recognize.
Nervous inhibition may also be an important mediator of
this condition.
The well-established forms of treatment include the regi-

men of intravenous drip and gastric suction, special care
being taken to correct potassium depletion. The removal of
swallowed air by gastric suction is important in preventing
further gaseous distension. Since there is no physical obstruc-
tion, various pharmacological methods of stimulating pro-
pulsive activity have been tried, such as the administration
of cathartics, but without success. A more fruitful approach
has been to encourage parasympathetic motor activity by the
administration of drugs which either prevent the destruction
of acetylcholine by cholinesterase, such as neostigmine, or
are cholinergic agents, such as bethanecol, which has the
advantage that it lacks the nicotinic side effects of carbachol.
Neely and Catchpole emphasize the need to exclude obstruc-

tion as a cause of the patient's symptoms and illustrate the
value of the pharmacological approach by reference to three
patients in whom peristaltic activity was promptly restored
after intravenous infusions of guanethidine combined with
bethanecol or neostigmine, or of phentolamine and neostig-
mine. Two of these patients had had abdominal operations,
one for appendicitis and the other for obstruction due to an
ileal band. The third, a woman of 72, developed apparent
obstruction six days after the insertion of a h-p joint pros-
thesis, but was shown radiographically to have gas in all
parts of the gastrointestinal tract.

This syndrome of pseudo-obstruction, as particularly
exemplified by the third patient, has been well described.6 7
It tends to develop in elderly patients and is frequently asso-
ciated with an acute infection such as pneumonia or with
cardiac or renal failure. Clinically it needs to be distinguished
not only from organic internal obstruction but, for in-
stance, from the apparent acute obstruction which often
develops in association with acute pancreatitis or chole-
cystitis. Other potential sources of confusion include
ischaemic disease of the gut, porphyria, lead poisoning, and
intestinal amyloidosis.8 A further curious variety of chronic
pseudo-obstruction has also been reported in association
with steatorrhoea.9

It is therefore possible to recognize separate groups of
chronic and acute pseudo-obstruction and to divide the latter
into varieties associated with localized intra-abdominal
disease and with more generalized disease. A particularly
helpful diagnostic feature is the presence of gas throughout
the small and large intestine. Detection of it should always
cause hesitation before undertaking laparotomy on an
apparently obstructed patient.
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Radiation Hazards
How much is enough? For drugs the answer is usually
known. For environmental pollutants the decision is usually
influenced by speculation and emotion. Radiation hazards fall
between these extremes, with a modest amount of scientific
understanding and undertones of anxiety or alarm. The
early radiologists underestimated the dangers, but their ex-
perience provided a basis for the strict regulations which now
limit occupational exposure. More recently there has been
concern over the effects of radiation on the population at
large, especially from radioactive fallout and diagnostic
radiology.
Though radiation has been studied more extensively than

any other environmental hazard, the definition of safe levels
of exposure for the general public is still a question for in-
formed judgement rather than exact calculation. A new
American report' gives a useful summary of present know-
ledge (and ignorance) on this matter. Noting that the average
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