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contrast to " true " phenylketonuria, relatively large amounts
of phenylalanine can be tolerated without abnormally high
levels appearing in the serum, yet the infants also require
dietetic treatment.
The duration of treatment of phenylketonuria is a matter

of great importance. There is general agreement that unless
it is started before the age of 6 months (preferably under 3
months) the results will be poor. It is more difficult to know
at what age the diet can be relaxed or stopped. Certainly
a strict diet should be maintained well into the school age,
and relaxation of control should be a planned operation, with
frequent psychometric testing to detect any intellectual
deterioration as soon as possible.
Enough evidence has now accumulated to justify replacing

the Phenistix test by the Guthrie or a similar test. One
difficulty which must be faced is that infants born outside the
N.H.S. organization may escape testing unless special pro-
vision is made. Recently the State of Connecticut made the
testing of infants a legal requirement."

Predicting the Dumper
Removal, bypass, or destruction of the pylorus leads to
sequelae which vary greatly in severity even in patients under-
going the same operation. One of the chief complaints
(early postcibal dumping) consists of weakness, dizziness,
sweating, and a feeling of fullness beginning 10 to 20 minutes
after food and lasting up to one hour. Some patients are
forced to rest after eating and a minority are severely disabled.
The normal intact stomach is an osmotic shield. Iso-

osmolarity of the gastric contents with the body fluids is
established gradually while gastric emptying proceeds in a
controlled fashion. If, as a result of operation, pyloric
regulation is lost, large volumes of hyperosmotic nutrients
are passed rapidly into the small bowel. Owing to the large
areas of mucosal surface, iso-osmolarity is established by a
rapid flow of fluid from the plasma into the lumen of the
gut; this rapid expansion of the gut contents distends the
bowel.
The symptoms of postcibal dumping were described in

1913,1 and since then many investigations have been reported,
sometimes with conflicting results. It would appear that
symptoms result from the individual patient's response to
three main factors-firstly, distension of the small bowel;
secondly, reduction in plasma volume; and, thirdly, release
of vasoactive substances into the circulation. The symptoms
were initially attributed to jejunal distension' and were in part
reproduced by inflating balloons in the jejunum.' Increased
motility of the small bowel was later observed,3 4 and stretch-
ing of the unsupported gastric remnant has also been shown
to produce symptoms.' 6
A reduction in plasma volume occurs, after eating, in most

patients who have undergone partial gastrectomy7 8 whether
they have severe postcibal symptoms or not. Similar changes
are observed in normal persons when hypertonic glucose is
instilled into the duodenum.9 This reduction in plasma
volume almost certainly results from the passage of fluid into
the gut lumen to establish iso-osmolarity. Some
observers reported that the rapid infusion of plasma expanders
controlled postcibal symptoms,'0 but others could not confirm
this." Cuffing of the legs to produce a fall in effective plasma
volume has been recommended as a preoperative method of
recognizing those patients who are intolerant of reduction of

the plasma volume and are therefore liable to develop severe
postcibal symptoms after gastrectomy.'0
The rapid entry of food into the small bowel may also

impair circulatory homoeostatic reflexes by causing inappro-
priate vasodilatation in the splanchnic area,'2 forearm,'3 and
kidneys. '4

Although postcibal hypoglycaemial" and hypokalaemia'
may be observed in patients after gastrectomy, the changes do
not coincide with dumping symptoms. Delay in the absorp-
tion of carbohydrates leading to a prolonged osmotic " drag "

in the gut has been postulated.' Though symptomatic relief
was reported when insulin was given before a meal, there is
no good evidence that insulin influences carbohydrate absorp-
tion, nor has any abnormality in insulin response to hyper-
glycaemia been found in patients with severe dumping.'7 It
is possible that this symptomatic relief was a placebo effect,
for it is now apparent that the assessment of any innovation
in treatment for dumping requires a rigorously controlled
clinical trial, since these patients will often improve when
a sympathetic clinician takes interest in them.
The introduction of hypertonic glucose into the jejunum

of animals causes a release of vasoactive substances,' but no
specific circulating agent has been identified in the blood of
patients during severe dumping attacks.

Recently a new approach to recognizing patients who are
likely to experience dumping after operation has been repor-
ted.'9 The standard threshold of alveolar carbon dioxide
tension (sTCO.) required to stimulate pulmonary ventilation
was determined by studying patients who were rebreathing
carbon dioxide in increasing concentrations up to 5%.
Fifty-five patients were examined before and one year after
gastric surgery. In those patients with severe poscibal symp-
toms the mean sTCO, was significantly lower than the normal
38.5 mm. Hg COP. The authors postulate that the low
threshold value represents an abnormally sensitive autonomic
nervous system, and they state that there is a correlation
between sTCO, and a series of psychological tests performed
on this group of patients-details of this study are to be
published. The test is not applicable to patients with
emphysema because of poor gas mixing. Though all patients
with severe dumping had a low threshold, so also did a
minority of those with no postcibal symptoms.
The test requires further experience and evaluation to

determine, for example, whether those patients who do badly
after vagotomy and drainage also show a low threshold. Bet
it may provide a little more information to guide the clinician
in deciding whether or not a patient should undergo elective
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operation for peptic ulcer. In particular, it may be helpful
in assessing those patients who have only pain, for the long-
term results of surgical operation are less satisfactory in these
patients than in those in whom surgery is necessary because
of complications of peptic ulcer.

Some Hazards of Sulphonamides
What is needed of an antibacterial agent is good absorption,
free diffusibility, and high concentration in tissues. These
good qualities are not necessarily reflected in high blood
levels, which may falsely represent the value of a drug. The
sulphonamides were revolutionary in that small concentrations
inhibited the growth of bacteria without injuring the tissues
of the host.

L. Weinstein and C. A. Samet' have shown that there is
little or no correlation between the blood levels of sulphona-
mides and their antibacterial activity in the plasma. Chemical
determination of their blood levels may help to inform the
clinician that the drug is well absorbed or that it has accumu-
lated to potentially harmful concentrations, but the only
significant indication of a therapeutic effect is a favourable
clinical course. Once absorbed, sulphonamides are partially
bound to plasma protein. In the case of the new group of
long-acting sulphonamides, such protein-binding is extensive.
But it should be remembered that protein-bound sulphona-
mide is not antibacterial. Thus the more prolonged blood
levels claimed for this new group do not necessarily imply
therapeutic superiority. Indeed, long-acting sulphonamides
are particularly contraindicated in the management of menin-
gitis or infected pleural effusions, for protein-binding would
interfere with ready diffusibility across the barriers to these
serous cavities.

Another problem with sulphonamides, and of novobiocin
and other drugs, is conjugation in premature infants.3
Sulphonamides compete with bilirubin for albumin-binding
sites. If they are successful there is a change in distribution
of unbound bilirubin, and it may in consequence pass into the
brain, causing kernicterus. It has been observed in premature
infants that sulphafurazole (sulfisoxazole) reduces the con-
centration of plasma bilirubin and at the same time increases
the incidence of kernicterus.4 Likewise, jaundice may follow
treatment with novobiocin because it competes with bilirubin
for the limited amount of glucuronyl transferase in the liver
of the newborn baby.5 6
The readily absorbable sulphonamides traverse the in-

flamed blood-brain barrier in high concentration, so they
have been popular in the treatment of meningococcal menin-
gitis. In relation to a blood level of unity the levels in the
cerebrospinal fluid and bile are about the same, whereas in
serous cavities and the placenta they are about one-half.
Urinary excretion is rapid: hence their popularity in treating
acute Escherichia coli infection of the urinary tract.

Hypersensitivity reactions due to sulphonamides are well
recognized. W. T. Longcope7 recorded serum sickness and

analogous reactions soon after their introduction, and the
Stevens-Johnson syndrome is occasionally seen, particularly
as the result of the lvng-acting sulphonamides. There have
also been many reports of damage to the liver, a subject
which C. A. Dujovne and co-workers8 have investigated and
reviewed afresh. They report a patient who developed
hepatocellular jaundice after a second course of sulphona-
mides for a second prostatic transurethral resection. Accom-
panying the jaundice were pruritus, eosinophilia, raised serum
transaminase levels, liver biopsy evidence of multiple focal
areas of parenchymal necrosis and prominent bile casts, and
other evidence of intrahepatic cholestasis. They postulate
a mechanism of acquired hypersensitivity, and present a
composite picture based on a total of 107 similar cases
reported during the last 30 years. There was a history of
previous exposure to a sulphonamide in 19, a sensitization
period of 1 to 4 weeks in 36, fever in 25, rash in 22, eosino-
philia in 7, and a consistent histological appearance in the
liver in 5 reported cases. Evidence of liver damage re-
appeared when further sulphonamide was given as a test dose
to this patient and also in two other cases.
The introduction of more effective broad-spectrum

bactericidal antibiotics has inevitably lessened the indications
for sulphonamides. But sulphonamides are cheap, and in
many parts of the world this quality outweighs their anti-
bacterial inferiority and their toxicity. Furthermore,
sulphonamides are nowadays compounded in numerous ways
with other antibiotics or with kaolin or attapulgite in widely
used antidiarrhoeal mixtures. These preparations, so often
included in travellers' first-aid kits,9 should not be overlooked
when taking a history of exposure to drugs in any patient
presenting with jaundice or other hypersensitivity reactions.
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Tonsils and Pulmonary
Hypertension

Alveolar hypoventilation is a well-recognized cause of pul-
monary hypertension and chronic cor pulmonale in both
adults' 2 and children.3 It is less widely known that obstruc-
tive lesions confined to the upper respiratory tract can be
responsible.4 A. M. Levy and his associates5 have recently
shown that severe pulmonary hypertension may be associated
with enlarged tonsils and adenoids. They reported cardiac
enlargement, right ventricular hypertrophy, and heart failure
in a 3-year-old boy, in whom relief of the obstruction by
intubation during cardiac catheterization raised the arterial
Po2 from 24 to 53 mm. Hg with a striking reduction of the
pulmonary arterial pressure and arterial Pco,. Other
factors may have been partly responsible. When the child was
reinvestigated three months after adenoidectomy there had
been further improvement, but the pulmonary arterial
pressure and the arterial blood gases were still abnormal.
Nevertheless, the important role of airways obstruction is
supported by previous but less fully documented reports.
Undoubtedly, enlarged tonsils can obstruct the upper respira-
tory tract,6 and chronic enlargement of tonsils and adenoids
has been associated before with evidence of pulmonary hyper-
tension.7-9 Acute infection of the tonsils and adenoids has
necessitated temporary tracheostomy for relief of pulmonary
hypertension,' and the same has been true of laryngo-
tracheomalacia in infancy.'"

This complication of enlarged tonsils and adenoids was not
mentioned in two recent reviews of adenotonsillectomy'2 13
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