
708 BRITISH MEDICAL JOURNAL 28 JUNE 1975

left ventricle. The size of each pulse wave depends on the
volume of blood which has entered the corresponding left
ventricle, which in turn is determined by the timing of the
ventricular diastoles in relation to each other and on the
capacities of the two ventricles relative to each other. The
atrial window functions as in congenital atrial septal defect
with blood flowing preferentially to the ventricle which can at
that instant accommodate the volume. No difficulty was found
in creating room for the allografts, and there was no evidence
of embarrassment of the function of the right lung.

Transplantation has usually been carried out for disorders,
such as coronary artery disease, which primarily or exclusively
affect the left ventricle and in which the right ventricle remains
healthy. In such patients restoration of left ventricular function
alone would result in alleviation of congestive failure. Patients
in whom prolonged left ventricular failure has resulted in
severe pulmonary hypertension have shown themselves to be
unsuitable for cardiac transplantation because the normal
donor right ventricle is unable to eject against the increased
pulmonary vascular resistance. Retention of the hypertrophied
right ventricle could provide an immediate advantage, even
though in the long term the pulmonary hypertension might be
expected to disappear following removal of its left-sided
cause.

In patients who have diffuse myocardial disease such as
congestive cardiomyopathy the recipient's right ventricle may
be aided in similar fashion by joining the stump of the donor
superior vena cava to the patient's own superior vena cava and
then joining the donor's pulmonary artery to the patient's
pulmonary artery. The technique carries the further advantage
of allowing the surgeon to perform procedures on the patient's
own heart which might improve its immediate or long term
function. To this end the first patient was treated by excision
of part of the fibrous infarcted wall of the left ventricle in an
attempt to improve its performance. In the second patient the
implantation was associated with exploration of an aortic
prosthesis, repair of a small peripheral leak due to dehiscence
of the suture line, and placement of a new silastic poppet.
One of the earliest signs of rejection is a drop in voltage in

the implanted heart.2 In these two patients a fall in both the
donor's and the patient's heart voltage was seen. A critical
episode in the postoperative course of the first patient was an
episode of ventricular fibrillation in his own heart on the 22nd
day. On this occasion it was clear that the total cardiac output
had dropped but the patient was not unduly disturbed. An
electrocardiogram showed ventricular fibrillation in one heart
and sinus rhythm in the other. Electrical defibrillation after
lignocaine led to resumption of sinus rhythm in both hearts
and thenceforward he was treated with prophylactic oral
quinidine.

Placement of the patient's right heart in parallel with the
donor heart may be advisable in patients like this one who are
at risk from ventricular fibrillation, in order to maintain the
venous return to the lungs; for otherwise ventricular fibrillation
in the recipient heart would inevitably cause a fall in cardiac
output however excellent the function of the donor left
ventricle.
The assistance provided to the donor heart by the patient's

own defective left ventricle ought to prove helpful during
occasions when the donor heart might itself function sub-
optimally. This applies to the early postoperative period, with
the inevitable anoxic damage caused by the delay time between
death of the donor and re-establishment of a coronary circula-
tion, and also during any episodes of rejection.2 The new
operation does not preclude removal of the implant and re-
placement with another allograft should rejection or infection

seriously damage the donor heart. Equally, if it seems desirable
subsequently to remove the patient's own heart this too can
be done relatively easily. Barnard and Losman suggest that
the technique can be used either to provide permanent
assistance, as in the two patients reported, or as a temporary
device to be used in the same sort of situations as balloon
pump counterpulsation after cardiac surgery or in cardiogenic
shock.
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Ampicillin Rashes
Doctors are often slow to recognize drug eruptions, and rashes
tend to be attributed to a disease rather than its treatment.
Those due to ampicillin are the exception. They are so familiar
now that this antibiotic may even be blamed more often than
is just. If infectious mononucleosis is excluded, ampicillin
rashes occur in from 3% to 8% of patients taking it. A multi-
centre survey reported' that in a prospective study rashes were
seen in 7.3% of 933 patients. However, the overall incidence
in a retrospective study2 of 13 638 patients reported through-
out the world was only 2-8%.

It seems that the likelihood of developing an ampicillin
rash may be influenced by the clinical state of the patient.
Nearly all those with infectious mononucleosis, if given a total
dose of 1-5 g or more of ampicillin, will get a rash.3 7 An
increased incidence has also been reported in patients with
chronic lymphatic leukaemia,4 cytomegalovirus infection,5
viral respiratory tract infections,' and hyperuricaemia treated
with allopurinol.6 Females are more often affected than
males.' The incidence of rashes may rise with the dose of
ampicillin,7 but this has not been confirmed.2 8 The risk of
developing a rash with ampicillin is greater than with other
penicillins. 9
Though urticariall and rarely anaphylactic" reactions have

been described, the most common ampicillin rash is erythe-
matous and macular or maculopapular.' It usually appears
about a week after the start of treatment and lasts for a similar
period. Confusion may occur when the rash appears several
days after treatment has been stopped.7 The trunk is often
affected first, but soon there is spread to the limbs, particu-
larly the fronts of the knees and backs of the elbows.' Itching
is common but not unduly severe. Purpura, joint swelling, and
lymphadenopathy are rare variants.' There are reports of the
rash fading while treatment continues or failing to reappear
if the patient is given the drug again.'0
Knudsen2 found no evidence that the rarer urticarial type

of rash was more common with ampicillin than with other
penicillins but suggested that the maculopapular rash was
specific for ampicillin and did not indicate true penicillin
hypersensitivity.2 This view is supported by the finding that
serum penicilloyl-specific antibodies are neither quanti-
tatively nor qualitatively different in patients with or without
the maculopapular rash.' 12 Webster and Thompson'2 also
failed to show positive skin reactions to the major and minor
antigenic determinants of penicillin when they tested patients
with ampicillin rashes of the maculopapular type.

Commercially available ampicillin contains traces of protein
impurities, which are difficult to eliminate in its manufacture.'3
They are antigenic, and injection of the isolated protein
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impurity into baboons induced the formation of circulating
IgG antibodies and skin sensitizing antibodies as well as a
maculopapular rash in some animals.'3 A prospective trial in
2000 patients compared the incidence of rashes in patients
prescribed a purified preparation ofampicillin with those given
the then standard non-purified antibiotic. The incidence of
rashes in the group taking the purified drug was significantly
lower, and as a result one manufacturer introduced adsorption
purification of ampicillin in his commercial preparation.13
Nevertheless, purification has not eliminated reactions, and
other mechanisms may be concerned. Ampicillin polymerizes
spontaneously in solution,'4 15 and the possibility that these
macromolecular forms are antigenic has also been investi-
gated.12 The lower incidence of rashes with hetacillin com-
pared with ampicillin was attributed to its decreased poly-
merization,'6 but proof was lacking.'7
More recently in vivo and in vitro reactivity to ampicillin

polymer was investigated in patients with a variety of condi-
tions and in healthy volunteers.'2 An attempt was made to
relate the results to the clinical condition, to the prescription
.of ampicillin, and to the development of a rash. In-vivo skin
testing to ampicillin polymer proved inconclusive, but
lymphocytes cultured in the presence of polymer (but not
monomer) showed blast.formation and increased labelling
with tritiated thymidine compared with control unstimulated
cultures. Though this lymphocyte stimulation was slight when
compared with the effect of other mitogens, it was shown to be
significant and seemed to be a non-specific effectofthepolymer,
independent of the clinical state of the patient, previous
experience of ampicillin, and the presence of a rash. The
polymer even stimulated lymphocytes from new-born infants
of mothers who had not received any penicillin during preg-
nancy. Webster and Thompson concluded that there was
scant evidence that ampicillin rashes were due to a specific
humoral or cell-mediated immune response, but suggested
that this non-specific effect of the polymer, together with a
degree of altered lymphocyte function (as in infectious mono-
nucleosis), could lead to widespread lymphocyte stimulation
in the skin producing a rash. A neat theory, but the case seems
far from closed.
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Reversed Loops in the Short
Gut Syndrome
The short gut syndrome follows massive bowel resection, such
as that needed after mesenteric vascular occlusion, extensive

internal strangulation, or inflammatory bowel disease. Loss
of more than 75% of the small bowel causes rapid intestinal
transit, and this may lead to intractable diarrhoea and mal-
absorption; but there is a considerable variation in the severity
of symptoms from patient to patient. This is probably related
to the individual capacity for functional adaptation and com-
pensatory hypertrophy. Loss of the ileocaecal valve (which is
commonly necessary in resection for mid-gut infarction)
worsens the effect. In those patients in whom the ileocaecal
valve is preserved it may contribute considerably to adaptation
by slowing the transit of small bowel contents into the caecum.

In many patients in whom the colon is intact the diarrhoea
may be mainly choleretic-that is, due to excessive quantities
of bile acids entering the colon-or it may be due to excessive
quantities of fatty acids reaching the colon-fatty diarrhoea.
Some patients, especially those whose resection was done for
inflammatory bowel disease, have no residual colon, and the
short length of small bowel may have to be brought out to the
abdominal wall as a stoma. This produces frequent volumin-
ous dejecta with consequent dehydration and excoriation of
the skin. In other cases massive bowel resection precipitates
gastric hypersecretion sufficient to cause diarrhoea. Complete
relief of symptoms by vagotomy and pyloroplasty has been
reported in at least one such patient.'
Most patients with the short bowel syndrome can be

managed medically with a low fat non-residue diet and added
medium chain triglycerides if necessary. Cholecystyramine
may be used to leach out the bile acids, and drugs such as
codeine phosphate may slow transit time. A minority of
patients show little or no improvement on such regimens,
and some spectacular successes have been achieved surgically
by reversing a segment of small bowel in order to slow the
transit time.23 The length of bowel reversed is critical: a
few centimetres may mean the difference between no effect
and intestinal obstruction. Most ofthe successful cases reported
have had between 7-5 and 14 centimetres of bowel reversed.
The most distal part of the remaining small bowel should be
used, so as to minimize the chance of producing a blind loop
syndrome (the more proximal the stasis the more likely it is to
interfere with micelle formation). Twisting of the bowel in the
mesentery can be avoided by making a small window in the
mesentery through which the proximal cut end of the bowel
is passed before anastomosing it to the cut end of the distal
bowel 4

Reversed small bowel segments have also been used success-
fully in occasional patients with uncontrollable ileostomy
diarrhoea, in whom the small bowel is of normal length.5
However the more recent introduction of the continent
ileostomy is probably a better solution to this problem.6
In some patients who have required massive large and small
bowel resection for extensive Crohn's disease reversal of a
small bowel loop may be life saving;7 in such circumstances
the theoretical objection of possible future recurrence has to
be disregarded.
Most of the published reports on reversed segments are

based on one or two successful cases. How many such opera-
tions have been attempted and failed is unknown. If the
procedure goes wrong or doesn't work the result would be
disastrous; surgery should be reserved for those few patients
untreatable by any other means.
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