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patients with bilateral carcinoma it was 57-9% after the
second mastectomy. The mean interval between mastec-
tomies was just over 6 years; the longest interval was 27
years and the shortest was 8 months. Herrmann concludes
that carcinoma in the second breast does not bring with it a
particularly unfavouralble prognosis. He finds nothing to
favour prophylactic mastectomy or random biopsy of the
contralateral breast, and until a 'better method for selection
and management of the second breast at risk comes up he
advocates close follow-up after initial mastectomy and early
treatment of carcinoma of the second breast if it develops.
This approach eliminates unnecessary mastectomies and ac-
complishes the greatest good for the greatest number of
women.
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Mechanism of Gouty
Inflammation
It is now generally accepted that gout and pseudogout are
diseases of crystal deposition. They are caused, in people
with metabolic disorders, by the deposition in the joints of
crystals of monosodium urate or calcium pyrophosphate di-
hydrate, respectively. The crystals are ingested by and
damage leucocytes, and products of the interaction initiate
attacks of acute inflammation.

Crystals of monosodium urate were seen microscopically
by Leeuwenhoek in the 17th century, and at the beginning
of the present century the Siwiss research workers His and
Freudweiler described in detail the inflammatory response
to the injection of -them in several species of animals and in
man. But these studies were forgotten, and the identification
of monosodium urate and calcium pyrophosphate crystals
in the joints of patients with gout and pseudogout, as well
as the demonstration by two groups of American investiga-
tors in the early 1960s that injection of these crystals leads
to acute inflammation, initiated the modern phase of research
into gout and allied disorders.' The inflammatory response
to injected crystals is accompanied by rapid immigration of
polymorphonuclear leucocytes to affected sites and the in-
gestion of crystals. Recent investigations have helped to
clarify the mechanisms by which leucocytes are attracted to
the joints of gouty patients and become damaged.

P. Phelps2 has found that leucocytes release a factor
chemotactic for leucocytes a few minutes after phagocytosis
of monosodium urate crystals or, less efficienly, 'calcimm
pyrophosphate crystals. Release of the chemotactic factor is
blocked by colchicine in concentrations obtained locally when
therapeutic doses are administered, and this is a possible
explanation for the drug's antiphlogistic effect. Colchicine
also interferes with the response of leucocytes to chemo-
tactic factors.34 Doubtless other mediators of inflammation
increase the permeability of blood vessels, but the chemo-
tactic factor probably contrilbutes to the attraction of leu-
cocytes into joints during attacks of acute inflammation in
gout and pseudogout. A leucocyre-irmobilizing factor that

is extractable from normal human leucocytes5 may facilitate
accumulation of these cells in the joints.
Experiments have thrown light on the mechanism by

which monosodium urate crystals damage the leucocytes
which ingest them whereas other crystals, such as those of
cholesterol, do not. A. C. Allison and colleagues6 showed that
silica is ingested by macrophages and after a short delay
disrupts the membrane of the phagolysosome surrounding
the crystals. When this happens hydrolytic enzymes are re-
leased into the cytoplasm and kill the cells. Other crystals,
such as titanium dioxide and diamond dust, are ingested in
the same way but fail to damage the cells. The electron-
microscope shows that when leuicocytes ingest monosodium
urate crystals these initially lie within membrane-limited
phagolysosomes, but the membrane around the crystals is
soon ruptured, the crystals then appear to be in the cyto-
plasm of the cell, and the cell disintegrates, releasing the
crystals to be ingested by other cells.
The toxicity of crystals is related to the capacity of their

surfaces to interact with membranes. In the case of silica
and monosodium urate this appears to be due to the presence
of weakly acidic groups (silicic and uric acids) on the sur-
face of the crytsals.0 12 These form multiple hydrogen bonds
with membrane phospholipids. Crystals of monosodium urate
do not damage cells if phagocytosis is prevented. Probably
adsorbed protein on the crystal's surface interferes with its
interaction with membranes, which can take place in phago-
lysosomes after the protein has been digested away.

These observations provide plausible explanations for the
atmracton of leucocytes into gouty joints and the damaging
effects on them of sodium monsodium urate crystals. Many
(problems remain. Why do crystals form in certain joints of
wme people with hyperuricaemia or a high level of pyro-
phospate in the synovial fluid but not in others? And why
are postoperative attacks oommon in both these diseases of
crystal deposton? The identification of crystls in the joints
jis nevertheless a valuable aid to diagnosis, and the under-
lying metabolic disorder can, in the case of gout, be effec-
tively treated.
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Recurrent Haematuria in
Childhood
In children recurrent haematuria is a symptom which causes
consternation to the parents and sometimes to the .paedia-
trician as well. But, while it may point to a serious disorder
of dhe renal tract, it is usually benign in children.
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The clinical syndrome is well-defined.1-5 It is commoner
in boys than girls. Sometimes other members of the family
are affected, but these cases must be distinguished from
Alport's syndrome of hereditary nephritis and deafness, in
which the prognosis is more sinister. Haematuria, visible to
the naked eye, occurs in bouts lasting a day or two and
recurs at intervals of ftom a few days to several months or
even years. Attacks often occur at the height of an acute
febrile illnesss, such as a cold or influenza, or after exercise.
They may be accompanied by a little malaise, loin pain, or
dysuria. Betweeen attacks microscopic haematuria is found
in about half of the patients. Oedema and hypertension are
generally absent, the urine contains little or no protein, and
renal function is normal. Evidence of a preceding strepto-
coccal infection is usually lacking. In longterm follow-up
studiesl-3 6 renal function has been found to remain normal
in most patients. So despite recurrence of haematuria over
many years in some the prognosis is generally good.
The histopathology is less consistent. In most seriesl 3 7

the commonest appearance on renal biopsy is a focal glom-
erulonephritis. Some of the glomeruli are affected by cellular
proliferation, mesangial sclerosis, and capsular adhesions,
wvhile the others appear nofmal. Often there is a segmental
distribution as well. In fact the term focal nephritis was
used long before percutaneous renal biopsy became avail-
able,8 and it has since been applied indiscriminately as a
label for the clinical syndrome of recurrent haematuria. But
in two series of patients subjected to biopsy4 5 a focal
distribution was found in only one out of a total of 58 pat-
ients. In these series the common patterns on light microscopy
were: a virtually normal appearance, mesangial thickening
without proliferation, or mesangial thickening with hyper-
cellularity. Since focal glomerulonephritis is seen in various
clinical settings ot;her than recurrent haematuria, such as
the Henodh-Schonlein syndrome, subacute bacterial endo-
carditis, systemic lupus erythematosis, polyarteritis nodosa,
and the nephrotic syndrome,9 it is clearly wrong to apply
the pathological descriptive term "focal nephritis" indis-
criminately to the clinical syndrome of recurrent haematuria.

D.espite the diversity of appearances on routine micro-
scopy, the use of immunofluorescence microscopy has shown
them to be surprisingly consistent in many patients. M.
Bodian and his colleagues3 originally found deposition of
gammaglobulin in several of their biopsy specimens and
pointed out that more glomeruli were affected than con-
ventional strains showed. Sulbsequently J. Berger10 found
deposition of IgG, IgA, and beta 1C in the glomeruli and
noted its mesangial distribution. More recently L. P. Roy
and his colleagues7 found mesangial fluorescence in 11 of
16 patients with recurrent haematuria. Five of the 6 tested
for IgA were positive. Though IgA is deposited in other
glomerular diseases, its distribution, along with other im-
munoglobulins, in the mesangium rather than along the
glomerular basement membrane does seem to be eharacteri-
stic of the syndrome of recurrent haematuria. Furthermore,
the involvement of all glomeruli shown by immunofluores-
cence is in strikling contrast to the focal distribution of
lesions sen on ordinary microscqpy.
The clinician faced with a patient with recurrent, asymp-

tomatic haematuria should first look for hypertension,
oedema, impairment of renal function, a degree of protein-
uria more -than minor, evidence of a systemic disease such as
systemic lupus erythematosus or Henoch-Schanlein purpura,
or a family history suggestive of Alport's syndrome. In these
cases the patient is likely to have a more serious form of

glomerulonephritis, and renal biopsy will usually be needed
to elucidate the pathology. Next he should arrange an in-
travenous pyelogram to exclude a structural abnormality of
the renal tract. In adults, but not always in children, a
cystoscopy will be required as well. The remaining patients
and their parents can be reassured that the prognosis is
likely to be good, though longterm follow-up should be
undertaken to detect the occasional patient with progressive
disease. Renal biopsy is not required as a routine, but if
carried out it is likely to show minor or focal changes on
light microscopy, with widespread mesangial -fluorescence
to IgG, IgA, and beta 1C. No specific treatment is available,
and everyday activities and schooling should not be curtailed.
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Treatment of Liver Failure
Few conditions carry such a high mortality as acute liver
failure for at present eight out of every ten patients die
despite treatment. In Britain there are several hundred
deaths each year from the condition, of which the three
main causes are viral hepatitis types A and B, overdosage of
paracetamol, and reactions to halothane anaesthesia. These
deaths present a unique medical challenge, since the regen-
erative capacity of the liver is so remarkable that patients
with acute failure have good prospects of recovery if they
can only be tided over a critical period of a few days.

For more than ten years now efforts have been made to
develop a form of artificial liver which could take over its
excretory functions and so give time for regeneration. Tech-
niques that have been tried include perfusion of the patient's
blood through an animal liver-pig, baboon, or calf-or
through a human cadaver liver, and exchange blood trans-
fusion has also been used, but both approaches have proved
disappointing in practice.
Much more simple is a haemoperfusion system developed

at King's College Hospital, London, where a liver failure
unit equipped with a grant from the Department of Health
of £85,000 was formally opened last week. The new
system relies on perfusion of the blood through charcoal to
remove water-soluble toxins and through ion-exchange resins
to remove protein-4bound compounds. The haemoperfusion
technique is comnlbined with supportive therapy and replace-
ment of the essential functions of the liver such as the syn-
thesis of clotting factors by infusion of protein concentrates.
Risks of cross infection for both staff and patients have been
reduced by filtering and sterilizing the air in the unit. So far
two patients treated by haemoperfusion have recovered from
their acute liver failure, and while these results are very
preliminary they are encouraging enough for Sir Douglas
Black to describe them at the opening as being perhaps the
"brink of a breakthrough."
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