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when studies on monkeys showed marked hepatic changes
with high-dose CDC therapy). Women who might be or might
become pregnant are to be excluded from future trials because
studies26 have shown hepatic damage in fetal monkeys when
pregnant animals were given CDC.
CDC is here to stay as an effective antagonist ofthe tendency

to secrete supersaturated bile, but it should still be regarded
as an experimental agent rather than a drug for general use.
The search -must continue for alternative, more permanent
solutions to the gallstone problem. There are signs that a
dietary approach may be fruitful,27 and studies along these
lines are to be encouraged.
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Pathogenesis of
Hypertensive Retinopathy
Sir Clifford Allbuttl wrote in 1925 that "There are yield points
in all structures, organic and inorganic, sound and unsound;
beyond these their integrity is menaced or actually sapped."
He was writing of the effects of hydrostatic pressure on the
cardiovascular system. The retinal appearances of malignant
hypertension are those of a vascular bed whose yield point has
been reached and passed. The presence of cotton-wool spots
and haemorrhages, with or without papilloedema, is the clinical
evidence in a hypertensive patient that acute and progressive
damage is occulring in the microcirculation. These changes
can be reversed only by lowering the arterial pressure.
A great deal ofinformation has now been collected about how

pressure damages small arteries and arterioles, and Garner
et al.2 have recently reviewed progress in this field and
presented observations of their own. They studied the retinal
circulation in monkeys with hypertension from bilateral renal
ischaemia, and used retinal photography, fluorescein angio-

graphy, and light and electron microscopy to build up a picture
of the evolution of retinal damage in these animals.
Gamer et al. found that a systolic pressure ofat least 150 mm

Hg was necessary for the development of retinal lesions.
Uraemia was not a predisposing factor. The earliest changes
observed were focal leaks of fluorescein from the smallest
terminal arterioles, which could appear before any abnormality
was observable by ophthalmoscopy. The major retinal arteries
appeared dilated, and no focal constrictions were seen. Cotton-
wool spots were common and were always associated with
leaking arterioles and failure of capillary perfusion. Some
animals developed flame-shaped haemorrhages and hard waxy
exudates; one developed early papilloedema.

Microscopy showed extensive arterial and arteriolar damage
-focal fibrinoid lesions had destroyed the walls of these small
vessels. Deposits of serous and fibrinous material in the retina
were presumably the result ofleakage from damaged arterioles.
Cotton-wool spots appeared as collections ofswollen, ischaemic
axons. The smallest precapillary arterioles were often
constricted or collapsed, and their smooth muscle wall had
degenerated. Capillaries were frequently closed and showed
degenerative changes.
The mechanism by which pressure brings about these

lesions is not yet certain. Garner et al. were particularly
struck by the closure and degeneration ofprecapillary arterioles
in their material, and they suggest that these vessels respond to
severe hypertension by extreme and unrelieved vasoconstric-
tion, which may lead to smooth muscle damage and subsequent
dilatation. Focal rupture of damaged endothelium then allows
plasma to leak into the wall. Muscular arterioles have a critical
closing pressure, which depends on the balance between
transmural pressure and active tension in the vessel wall. To
explain the closure ofprecapillary arterioles it must be assumed
that the transmural pressure has fallen below this critical level.
Other workers3 4 have emphasized the importance of focal
dilatation, rather than constriction, as the initial phase in the
development of structural damage. Whether or not extreme
constriction precedes dilatation and whether arteriolar
lesions develop may depend on the rate at which pressure
rises and on which vascular bed is studied.
Whatever the details of pathogenesis, it is now clear that the

retinopathy of malignant hypertension results from extensive
arteriolar and capillary damage through pressure. The cotton-
wool spots are regions of the nerve-fibre layer rendered
ischaemic by arteriolar closure. The linear haemorrhages in the
nerve-fibre layer presumably arise from similarly damaged
vessels. Papilloedema appears to result from local vascular
damage in the nerve head, similar to that seen in the retinal
vessels.

Garner et al. point out that an excessive rise in arterial
pressure is accompanied by failure of tissue blood-flow
autoregulation. The vascular beds of the brain and kidney are
capable of maintaining a constant blood flow in the face of
pressure variations by local variations in vascular resistance.
Above certain levels of pressure this autoregulation breaks
down, and flow rises with further increase in pressure. This
phenomenon must represent a local failure of resistance.
Skinhoj and Strandgaard5 have shown that cerebral auto-
regulation may fail above pressures of 150 mm Hg or more.
Dilatation as a result of carbon dioxide intoxication can result
in failure of autoregulation at lower pressures. Widespread
arteriolar dilatation in the gut, with vascular damage, has been
observed at similar pressures in rats.3 The polyuria and salt-
wasting observed in experimental hypertension at systolic
pressures of 180 mm Hg or more may represent failure of
autoregulation in the kidney.6
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The development of focal arteriolar and capillary damage is,
then, the anatomical result of the excessively high pressure
associated with malignant hypertension; the physiological
result appears to be a breakdown in the relationship between
pressure and flow; and both these manifestations are the direct
result of a pressure that exceeds the yield point of resistance
arterioles.
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Diagnostic Ascitic Tap
in Cirrhosis
The dangers of immediate shock' or hyponatraemia2 or both
have discouraged the use of paracentesis as a treatment for
ascites in patients with cirrhosis. However, aspiration of 10-20
ml by syringe should be a routine, for this can be of great
value in diagnosis, particularly in bacterial or .tuberculous
peritonitis, which may be clinically silent. Textbook descrip-
tions refer to protein concentrations of less than 25 g/l in
uncomplicated cirrhosis, values greater than this being sugges-
tive of tuberculous infection or hepatoma development.3
This view has now been challenged by Sampliner and Iber,4
who found that 19 of 98 consecutive patients with cirrhosis
and ascites admitted to their care had an ascitic protein con-
centration of more than 25 g/l, the highest value being 43 g.
In none of these patients was there any evidence of the text-
book complications.
One possible explanation for high-protein ascites in cirrhosis

has been suggested by Witte et al.,5 who drew attention to the
higher protein concentration of hepatic lymph when compared
to splanchnic lymph. If ascites is derived largely from hepatic
interstitial fluid, as occurs with postsinusoidal portal hyper-
tension, it will have a higher protein concentration than that
occurring when the portal hypertension is predominantly
presinusoidal, when the ascites is derived from the splanchnic
interstitial fluid. Interestingly, in the series of Witte et al.,
patients with "early" cirrhosis had a much higher ascitic fluid
protein concentration than those with "late" cirrhosis. They
therefore suggested that the postsinusoidal area was the earliest
site ofvascular obstruction and that as the cirrhosis progressed
pressure was transmitted back through the portal venous sys-
tem, resulting in an increasing contribution of splanchnic
interstitial fluid to the ascites.
Though it need not indicate a serious complicating condi-

tion, nevertheless, when a high protein fluid is found it should
always be examined by microscopy and culture for tubercle
bacilli-a protein concentration of more than 25 g/l is almost
invariable in tuberculous peritonitis.6 7Too often this diagnosis
is not made until the patient reaches necropsy.

Pancreatic ascites is another condition associated with
ascitic fluid of high protein concentration. Eighty-five cases
have recently been reviewed by Donowitz et al.8 This condi-
tion occurs predominantly in alcoholics, and not surprisingly
a number of the patients have associated liver disease. The
mechanism of the ascites is not clear, but it usually occurs in
association with either a pseudocyst or a ruptured pancreatic
duct. The ascites is massive and often resistant to diuretics.

Abdominal pain and tenderness need not be present, and there
is no close temporal association to bouts of acute pancreatitis.
Macroscopically the fluid is usually serous but may be sero-
sanguinous. The amylase concentration in the ascitic fluid,
which may exceed 20 000 Somogyi units, is of diagnostic
importance.

Spontaneous bacterial peritonitis is being increasingly
recognized in cirrhosis with ascites.9 10 The condition carries
a high mortality (80-95%) and is not rare. Both Conn9 from
U.S.A. and Carolill from Paris have reported frequencies of
8% in patients with cirrhosis and ascites admitted to hospital.
Characteristically, the patient has fever, abdominal pain,
reduced or absent bowel sounds, and impending hepatic
coma.9 Rebound tenderness is less common, and sometimes
the condition can be entirely silent. The ascitic fluid is usually
cloudy in appearance with a white cell count-predominantly
polymorphonuclear-above 1 x 109/1 (1000/mm3) and the
responsible organism can often be identified from a Gram
stain of the centrifuged deposit. In two thirds of cases this is a
Gram-negative bacillus, the pneumococcus accounting for
most of the remaining cases. The protein concentration of the
fluid, in contrast to that in tuberculous peritonitis, is almost
invariably low, a mean value of 18 g/l being recorded in
Conn's series.9 Why the peritonitis develops is unknown, but
it has never been described in the absence ofascites.
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Congenital Defects of the
Anterior Abdominal Wall
In Britain and the U.S.A. the declining birth rate has probably
reduced' the numbers of congenital abnormalities requiring
urgent surgery by at least 20%. Furthermore the change in
the climate of opinion about the need for urgent operative
closure of severe myelomeningocele has reduced the number
of long-stay cases in many neonatal surgical units. There has
thus been an apparent increase in the incidence of some ofthe
less common congenital lesions; defects of the anterior
abdominal wall are a noteworthy example. Indeed, there may
have been an actual increase2' in such cases seen in neonatal
surgical units, since the improved survival rates, particularly
in ruptured exomphalos and gastroschisis, achieved over the
past ten years may have encouraged referral of cases previously
considered hopeless.
Two major congenital abnormalities occur in the region of

the umbilicus: their combined incidence is around 1 per 5000
live births.4 Exomphalos (called omphalocele in North
America) is a herniation of intra-abdominal viscera through
the umbilical ring; there may be an intact sac or it may
rupture before, during, or after birth. Gastroschisis is a defect
in the abdominal wall separate from the umbilicus, usually
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