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surgical operations, complicated obstetrics, and disseminated
neoplasia. Intravascular lysis of red cells due to any cause
will have the same effect. Damage to vascular endothelium
may be due to inflammation ; anoxia as in traumatic shock
or very frequently may be the result of allergic reactions.
Sometimes a local anatomical lesion, such as a giant
haemangioma or a large aneurysm, may be the precipitating
factor. With few exceptions, notably the bite of venomous
snakes, the increased turnover is not confined to fibrinogen
but extends to the platelets and clotting factors such as factor
VIII and factor V. If compensation is adequate the plasma
levels of all these factors will tend to rise above normal.
There will be an associated increase of cryoprofibrin and
F.D.P. When there are fibrin deposits within small vessels
a condition of microangiopathic haemolysis6 may lead to
distortion and actual fragmentation of the red cells.

In severe states of intravascular coagulation the com-
pensatory synthesis of fresh components may be overwhelmed.
When this happens a fall in platelets often occurs first, but
soon there is a profound fall in fibrinogen. Most cases are
recognized because the blood is shown to be incoagulable
in what has been called the " defibrination syndrome."'
Spontaneous purpura and severe bleeding from raw surfaces
and from venepuncture sites may result from the multiple
deficiencies, and this is accentuated by the excess of F.D.P. if
their anticoagulant action outweighs their protective effects.
The basic cause of the syndrome is the increased consumption
of clotting factors, and successful treatment with heparin or
with oral anticoagulants in the more chronic types is being
increasingly reported.'-"

Very high plasma concentrations of F.D.P. may also follow
a primary stimulus to fibrinolysis, without associated coagu-
lation, as in attempts to dissolve thrombi with the fibrinolytic
activators streptokinase or urokinase. Bleeding is seldom
dangerous unless there is a lesion such as a peptic ulcer. The
bleeding rapidly responds to treatment with one of the fibrino-
lytic inhibitors, epsilon aminocaproic acid, aminomethyl-
cyclohexanecarboxylic acid, or Trasylol. These inhibitors
have also been used to supplement replacement therapy with
fibrinogen or plasma in the defibrination syndrome. In any
single case it is difficult to be sure whether fibrinolysis,
normally a protective phenomenon, has been excessive. The
fibrinolytic inhibitors therefore share with the replacement
therapy the possible danger of increasing the fibrin deposits if
the stimulus to coagulation is still operative."
A special example of intravascular coagulation is that

caused by the bite of certain venomous snakes. An enzyme is
injected which is directed specifically against fibrinogen, from
which it removes as yet unspecified peptides ; this allows the
remainder of the molecule to clot. This does not have the
orderly structure of a fibrin clot and is readily removed from
the vascular system. There is no action on the other clotting
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factors, or on the platelets, but virtually complete removal
of fibrinogen occurs within a few hours. In persons bitten
by the Malayan pit viper, Agkistrodon rhodostoma, there is
no spontaneous haemorrhage even though their blood is
incoagulable for some weeks. This remarkable discovery'2 is
being put to therapeutic use ; the purified venom (Arvin)
shows considerable promise as a new approach to the
prophylaxis and treatment of thrombosis.

Surgical Cold
Cryosurgery, or the technique of exposing tissues to extreme
cold, produces lesions which are well demarcated, rapidly
encapsulated, relatively avascular, often anaesthetic, and in
which the cells are irreversibly damaged.'
The destructive, anaesthetic, and haemostatic effects of

profound cold have long been known, but therapeutically it
has been restricted to the direct application of refrigerants
such as carbon dioxide snow and liquid nitrogen to small
accessible skin lesions. The scope of the technique has
widened since I. S. Cooper and A. St.J. LeeC introduced a
liquid nitrogen probe operating at - 1960 C. Neither the
duration of freezing nor its depth below -20' C. are very
important factors in producing cryosurgical lesions. The
actual mechanism of the resulting cell death is still undeter-
mined. Though large arteries are not occluded by freezing,
bone is devitalized3 and nerves are injured. Cryonecrosis of
lesions of skin produces an immediate slight cyanosis, and
necrosis of tissue is evident only after two days. An ulcer
then forms which heals slowly but usually painlessly in about
one month, with minimal scarring.
A wide range of cryosurgical equipment is now available,

mainly in the form of " probes " of various shapes refrigerated
by liquid nitrogen, Freon (a halogenated hydrocarbon), carbon
dioxide, or thermoelectric devices, the tips of which can be
rapidly frozen or thawed as required. The more advanced
apparatus includes an electrical rewarming device. This would
appear to be essential in some equipment, since the frozen
tissues adhere to the tips of the probes and may accidentally
be avulsed. While it is difficult to arrive at an optimum
duration of freezing, most operators have applied probes for
about two to five minutes.
The purely experimental phase of cryosurgery has now

passed, and the technique has been applied to the focal
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destruction or palliation of accessible benign and malignant
tumours,4 the relief of pain in uncontrolled cancer,5 6 partial
destruction of the labyrinth in Meniere's disease,7 8 a large
number of ophthalmological procedures including the fixation
of detached retinae,9 and the removal or destruction of the
pituitary gland'0 and other intracranial masses. Other uses
to which it is put include the production of lesions in the brain
for the control of Parkinson's disease," prostatectomy,'2 and
the control of bleeding from vascular sites." Much attention
has been focused on the effects of cryosurgical destruction of
malignant tumours, a concept which has a long history.'4
Some tumours, uncontrolled by surgical excision, cytotoxic
drugs, or radiotherapy, yet still accessible, have been subjected
to palliative destruction in carefully chosen cases. Pain has
been relieved and the progress of the growth arrested for a
time.'5 The technique may be used as an ancillary to
excisional surgery in that, for example, a haemangioma may
be frozen solid before removal with a drill. In the cranium,
in the upper air passages, and in the urinary tract cryosurgery
evokes minimal oedema, comparing favourably with that from
diathermy, and this has proved a boon. It may even render
tissues antigenic, with the result that an antibody response
extends destruction beyond the areas initially frozen. It
appears that cells are not uniformly susceptible to damage by
freezing, and this may be true of cells in different areas of a
tumour. The powerful cryosurgical probes ensure that the
whole " ice ball " of tissue is below - 200 C., though smaller
units'6 than the liquid nitrogen probes are effective in some
cases.
Some applications of cryosurgery, such as gastric cooling

for the control of peptic ulceration,' already appear to be
failing the test of time, and enthusiasm for the use of " cryo-
probes" as useful "office tools" (for example, for the destruc-
tion of tonsils'8) is confined to the U.S.A. and Continental
Europe. The risk of secondary haemorrhage from this
sloughing technique may prove unacceptable. In Great Britain
it is mainly ophthalmologists who have so far found uses for
cryosurgery, though the larger and more powerful destructive
equipment is being used in a few surgical units, where
enthusiasm has been tempered with caution-particularly so
since the instruments are complicated and expensive. This
method of tissue destruction probably offers some unique
benefits, but to realize them there will have to be further
investigation of the biological effects of extreme cold as well
as technical improvements.

Prognosis of the Nephrotic
Syndrome

Since the development of a satisfactory method of
percutaneous renal -biopsy' it has become clear that the
nephrotic syndrome is not a single disease but a clinical
manifestation of multiple glomerular disorders.' It might
therefore be expected that the prognosis would relate more
closely to the nature of the underlying lesion than to the
apparent severity of the presenting illness. To the
paediatrician or physician faced with anxious relatives
prediction of the ultimate outcome is beset with many
difficulties.

In a paper at page 352 of the B.M.7. this week Dr. J. S.
Cameron discusses the renal biopsy findings, the results of
tests for differential protein clearance, and the short-term
steroid response in 400 child and adult patients with
nephrosis. They were mostly studied in three centres in Eng-
land where nephrology is a major specialty. From this large
series some useful facts emerge. The majority of the children
had minimal glomerular abnormalities, whereas a high pro-
portion of the adults had proliferative or membranous lesions,
and some suffered from involvement of the kidneys in
systemic lupus erythematosus, amyloidosis, or diabetes
mellitus. These differences account in the main for the
greater likelihood of obtaining a satisfactory response to
corticosteroid therapy in a child than an adult.
The main conclusion which Cameron reaches is that a good

correlation exists between the short-term steroid response and
the type of glomerular abnormality seen on renal biopsy.
There were 90% of children and 77% of adults with
"minimal change" lesions who had protein-free urine after
eight weeks' treatment with prednisone or prednisolone.
These data also confirm previous studies3" suggesting that
nephrotic patients with highly selective proteinuria generally
respond to corticosteroids, but indicate that this relationship
rests on the fact that the majority with highly selective
excretion of proteins have minimal glomerular changes.
A good case can thus be made for not performing renal

biopsy on patients with highly selective proteinuria until their
response to a short course of corticosteroids has been
assessed. In skilled hands percutaneous renal biopsy is at
least as successful in young children5 6 as it is in adults7 and
appears to carry less risk of serious complications. But it is
of course desirable to avoid surgical procedures on patients at
any age unless they are absolutely necessary.
From Cameron's data it is apparent that the finding of

poorly selective proteinuria predicts the absence of steroid-
responsiveness as efficiently as highly selective proteinuria
predicts a good response, but that correlation with the
glomerular pathology is less precise. Both membranous and
proliferative lesions impair the selectivity of proteinuria.
Though membranous nephropathy and severe forms of pro-
liferative glomerulonephritis are generally resistant to treat-
ment with corticosteroids8 and in most cases progressive, some
patients with the nephrotic syndrome show proliferative
lesions indistinguishable from those seen in the late phase of
post-streptococcal glomerulonephritis' 9 1 and may ultimately
recover, even though they may not have improved after eight
weeks' steroid therapy.1' Renal biopsy is therefore required
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