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their blood supply is extensive it arises from vessels
normally supplying the stomach, and bleeding is
reduced by carrying the dissection towards the mid-
line origin of these vessels. A thoraco-abdominal
incision as used in the second case, is well suited to
this lateral to medial dissection.
The ability to recognize these tumours from their

gross appearance is important, for the pathologist
may not be able to make a diagnosis from frozen
sections of the tumour. Even in prepared histological
material differentiation between benign and malig-
nant smooth muscle tumours of this type is difficult.
The clinical progress of such patients is the best
indicator of the pathological nature of the original
tumour, if a histological diagnosis of malignancy was
not made on the operation specimen. Both the
patients described here are alive and well 1 year after
resection with no evidence of recurrence.

It is of interest that the first patient noted an
increase in his exercise tolerance following the
removal of his tumour. This was confirmed by

significant improvement in respiratory function tests
performed postoperatively.
That excision of these large exogastric tumours was

possible and successfully performed in two patients,
whom by age and respiratory insufficiency respec-
tively carried a greater than normal operative risk
supports and underlines the plea for total excision of
these tumours.
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Summary
Candida albicans septicaemia occurred in an alcoholic
woman who had severe hepatic dysfunction, and was
further debilitated by multiple cardiac arrests, pro-
longed artificial ventilation, bronchopneumonia and Ps.
aeruginosa septicaemia. She received broad spectrum
antibiotics and corticosteroids, and needed prolonged
intravenous cannulation. In vitro, a specific defect was
demonstrated in her cell-mediated immune response to
candida antigens. Examination of her serum showed
normal immunoglobulins, and an adequate agglutina-
tion titre to these antigens.

Amphotericin B (800 mg intravenously over 19 days)
was administered, and she survived. Hypokalaemia,
anaemia, and peripheral neuropathy complicated

therapy, and thrombophlebitis of a cannulated peri-
pheral vein necessitated a vena caval catheter. There
was no significant deterioration of renal function.

Toxic effects of other drugs were encountered-
deafness following kanamycin, an encephalopathy
when blood levels of carbenicillin were boosted by
probenecid, and cardiac arrest when diazepam and
phenobarbitone were administered to control an epilep-
tic fit and delirium tremens. Prolonged intravenous
cannulation was complicated by staphylococcal
septicaemia.
A year later she died of peritonitis. Chronic pan-

creatitis was complicated by ascites, which became
infected by E. coli. No residual C. albicans infection
was found at necropsy.
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Case report
A barmaid was admitted to the West London

Hospital in 1966, and again in 1968, suffering from
alcoholic gastritis. On the second occasion there was
evidence also of liver dysfunction and a peripheral
neuropathy. Abstinence from alcohol was only
temporary after each admission, despite psychiatric
care. Barbiturate habituation developed.

She was re-admitted in May 1970, aged 46 years,
in hepatic coma. Intravenous rehydration, neomycin
by nasogastric tube, and enemata led to recovery of
consciousness after 48 hr. Hypokalaemia (serum
potassium 1.9 mEq/l) developed, and was corrected
by intravenous therapy. On the fourth day after
admission she had a grand mal epileptic fit, termin-
ated by intravenous diazepam. Delirium tremens
ensued and required sedation with intramuscular
phenobarbitone and intravenous diazepam (total
doses: 400 and 40 mg respectively). While still
sedated 36 hr after the fit, asystolic cardiac and
respiratory arrest occurred. External cardiac massage
and ventilation restored sinus rhythm. After 300
mEq sodium bicarbonate had been infused, the
arterial blood pH was normal. Inhalation of gastric
contents was suspected, so hydrocortisone (600 mg
daily) and cephaloridine (2 g daily) were adminis-
tered. She did not regain consciousness, and within
48 hr became pyrexial. There were signs of broncho-
pneumonia, and, despite being ventilated with pure
oxygen, her arterial blood Po2 was 63 mmHg.
Multiple ventricular extrasystoles were suppressed by
intravenous lignocaine, but a further cardiac arrest
again required external cardiac massage. Purulent
sputum grew Ps. aerugi#nosa, E. coli, Strep. pneu-
moniae, and Candida albicans on culture. Hydro-
cortisone was discontinued, and the antibiotic
regime changed to gentamicin (160 mg intra-
muscularly daily) and cloxacillin (2 g intravenously
daily). After the second cardiac arrest she remained
areflexic with fixed dilated pupils for 3 days. Two
days after these reflexes returned, spontaneous
respiration recurred. Tracheal oedema caused by the
endotracheal tube gave rise to respiratory distress.
To combat this, hydrocortisone (300 mg daily) was
administered for the 3 days during which she was
weaned from the ventilator.

She remained pyrexial, although her chest became
clinically and radiologically clear, and her sputum
non-purulent. On the seventh day of receiving genta-
micin and cloxacillin, an indwelling urinary catheter
was removed, and she had a rigor with hypotension.
Bacteraemic shock was suspected, blood was taken
for culture, the antibiotics were stopped and kana-
mycin (1 g intramuscularly) was given. Within 3 hr
she complained of deafness, which lasted for 12 hr.
Cephaloridine was substituted for kanamycin. Ps.
aeruginosa was present in all blood culture bottles

taken on three successive days, and was also present
in the sputum. Candida albicans was recovered from
urine, sputum and a throat swab. Carbenicillin (30 g
intravenously daily) was commenced. Two days later
probenecid (2 g daily) was added, and within 24 hr
she became disoriented, remaining so until 24 hr
after this drug was discontinued 5 days later. She
became apyrexial 5 days after carbenicillin was
started. This state lasted for only 1 day; her fever
then rose higher than before (103-104°F). Colistin (3
mega-units intravenously daily) was added to the
carbenicillin, and she was transfused with blood
because her haemoglobin level had fallen to 9-0 g/100
ml. Buccal thrush was treated with topical gentian
violet; C. albicans was cultured from mouth swabs.
Her fever persisted. C. albicans then grew in all

four blood culture bottles taken over 2 days, and in a
urine culture. Amphotericin B was started at a dose
of 0.25 mg/kg body weight, increased over a week to
1-0 mg/kg body weight. The C. albicans was shown to
be sensitive to 1 0 ,ug/ml amphotericin B in vitro. As
thrombophlebitis of the cannulated vein interrupted
administration of the drug, a catheter was inserted
into the inferior vena cava, and the infusion continued
for a total of 19 days (total dose 800 mg). Before
amphotericin B therapy was started, her serum
potassium was 3.3 mEq/l, blood urea 15 mg/100 ml,
and plasma creatinine 0.6 mg/100 ml. Despite oral
potassium supplements, the serum potassium con-
centration fell to 1 9 mEq/l while the drug was given,
and rose to within normal limits 10 days after the
drug was discontinued; the dose of potassium
supplement remained unchanged. The blood urea
rose to 30 mg/100 ml, and the plasma creatinine to
0'9 mg/100 ml. The haemoglobin concentration was
10-5 g/100 ml when amphotericin B therapy was
started, and fell to 8.3 g/100 ml. She was transfused
with 4 pints of blood raising the haemoglobin con-
centration to 14.0 g/100 ml at the end of therapy.
Ten days after amphotericin B was started (dose by
then 330 mg), she complained of paraesthesiae in her
hands and feet. On admission to hospital her ankle
jerks had been absent. This remained the only
abnormal neurological sign in her limbs despite the
continuing symptom. There was no nausea or vomit-
ing. Five days after starting amphotericin B (dose by
then 120 mg), C. albicans failed to grow in blood
cultures.
She remained pyrexial throughout the administra-

tion of amphotericin B. The drug was stopped when
she had a rigor. The caval catheter was removed, and
cephaloridine started. Culture of swabs from the
groin incision, the tip of the catheter, and of the
blood all grew Staph. aureus which was resistant to
penicillin and tetracycline but sensitive to cephalori-
dine, cloxacillin and fusidic acid on in vitro testing.
The antibiotic was changed to cloxacillin, which was
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continued for 10 days. She remained apyrexial during
the last 3 weeks in hospital.
When seen in the clinic after discharge from hospi-

tal, she had again reverted to drinking alcohol. The
paraesthesiae had disappeared and she felt well.
Investigation of her immune mechanisms were
performed 4 months after leaving hospital. A moder-
ate diffuse increase in gammaglobulin was shown on
cellulose acetate electrophoresis. Quantitative deter-
mination of her immunoglobulins gave the following
concentrations expressed in mg/100 ml: IgG 1050
(normal range 500-1500), IgA 350 (normal range
130-430), IgM 170 (normal range 50-710). An
agglutination titre of 1 : 128 was found against whole
formalized cells of C. albicans (type A) using the
technique of Winner (1955). No precipitins were
found against a cell-wall extract of the same type of
candida using the technique of Pepys et al. (1968), nor
were any precipitins demonstrated against a somatic
extract of a similar candida using the technique of
Stallybrass (1964). Lymphocyte transformation was
studied by measuring the incorporation of 3HTd
into DNA after 5 days of culture stimulated with a
culture filtrate antigen of C. albicans, PPD and PHA.
There was marked transformation in response to
PPD and PHA (uptake was 39.5 and 48'5 times that
of unstimulated cells) but the candida antigen did not
stimulate transformation. Inhibition of peripheral
blood leucocyte migration did not occur with the
candida antigen (method of Federlin et al., 1971) and
supernatant fluid from lymphocytes cultured with
candida filtrate did not contain any activity inhibi-
tory to peripheral leucocyte migration.

She received further psychiatric help in an attempt
to cure her addiction. She declined institutional care,
and her consumption of alcohol increased. In June
1971 she was re-admitted because she had become
jaundiced. Ascites was present but no signs of peri-
tonism. Serum amylase normal, serum albumin
3.5 g/100 ml. Two days later she developed signs of
pelvic peritonitis, which became generalized. She
died following a laparotomy. E. coli were cultured
from the peritoneal fluid.

Necropsy confirmed the generalized peritonitis and
cirrhosis of the liver. There were no signs of portal

hypertension. The spleen was enlarged due to
occlusion of the splenic vein by organized thrombus,
a common complication of chronic pancreatitis
(Leger, Lenriot & Lemaigre, 1968) which was
present. No perforated viscus or localized infective
lesion was found to explain the peritonitis which was
presumably due to 'spontaneous' infection of ascitic
fluid. This had accumulated in association with
chronic pancreatitis (Schindler et al., 1970). No
residual C. albicans infection was present.

Discussion
Acute disseminated (septicaemic) candidosis carries

a grave prognosis in adults (Table 1). It has long
been recognized that recovery from candida fungae-
mia could occur in children without specific therapy
(Vince, 1959), but this has been reported in few adults
(Table 1). This cannot be anticipated in a patient
who is clinically septicaemic.

C. albicans is commonly found in many sites of the
body, but only occasionally gives rise to disseminated
infection. A complex of factors would then appear to
be operative (Zimmerman, 1955), and these were
present in this patient. An underlying state of poor
resistance was provided by hepatic cirrhosis and
failure, prolonged coma, artificial respiration, and
bacterial septicaemia. An ecological disturbance was
brought about by multiple antibiotics and corti-
costeroids, and prolonged venous cannulation pro-
vided a portal of entry for infection. Investigation of
her immune mechanisms gave results which suggest a
specific defect in cell-mediated immunity, as mea-
sured by in vitro correlates, to the culture filtrate
antigen of C. albicans. Although in normal indivi-
duals measurements of in vitro parameters of cell-
mediated immunity give variable results (Faux &
Maini, 1971, personal communication), there seems
little doubt that a generalized defect in cell-mediated
immunological responsiveness is an important pre-
disposing factor to generalized candida infection
(Folb & Trounce, 1970). In addition, this patient
failed to develop in vitro evidence of cell-mediated
immunity to candida some months after elimination
of the infective agent, and this suggests that split-
tolerance to candida antigens developed because of

TABLE 1. The number of survivors, and their treatment, from published series of adults
from whose blood candida was cultured

Patients Treatment of survivors Authors
Total Survivors

27 2 2-amphotericin B Winner & Hurley (1964)
(review of literature)

12 4 1-amphotericin B Ellis & Spivak (1967)
3-nil

10 2 2-nil Salter & Zinneman (1967)
6 1 1-nil Kozinn et al. (1969)
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ness at the time of the infection-a similar situation
to the development of tolerance to antigens adminis-
tered during 6-mercaptopurine administration (Hoyer
et al., 1962; Schwarz & Dameshek, 1960). A pre-
existing specific deficiency in 'lymphokine' produc-
tion (Dumonde & Maini, 1971) could have been
causally related to the candida septicaemia, but there
is no means of verifying such a deficiency in this
patient. Agglutinins to candida are not affected by
immunosuppression, and are probably less important
as a protective mechanism against generalized
candida infection than cell-mediated immunity (Folb
& Trounce, 1970).
One of the few drugs of established value in the

treatment of disseminated candidosis is amphoteri-
cin B. Its use is limited by its toxic side-effects, but
these should not prevent it being used when indicated
(Winner, 1966). Nephrotoxicity is the most common
serious side-effect, with azotaemia, diminished
glomerular filtration rate (Butler et al., 1964), and
hypokalaemia, with perhaps nephrocalcinosis (Mc-
Curdy, Frederic & Elkington, 1968). The only
nephrotoxic effect in this case was a reduction in the
serum potassium concentration. This was soon
reversed after amphotericin B was discontinued.
Anaemia due to erythropoietic suppression, another
common toxic side-effect (Brandriss et al., 1964), was
produced, and required blood transfusion. Peripheral
neuropathy is an uncommon toxic effect (Haber &
Joseph, 1962; Staal, Mechelse & de Leeuw, 1963). As
the paraesthesiae developed during therapy with
amphotericin B and a period of enforced abstention
from alcohol, and disappeared after the drug was
discontinued despite the resumption of alcohol intake
this is likely to represent a toxic effect of the drug on
peripheral nerves already damaged by alcohol.
Thrombophlebitis commonly interferes with therapy,
and was overcome by the insertion of a vena caval
catheter (Newcomer et al., 1959). Nausea, vomiting,
shaking chills and fever are the most frequent side-
effects (Utz & Treger, 1959), but only the last of these
occurred in this case, and was not troublesome.

In a complex clinical situation involving poly-
pharmacy toxic effects of particular drugs are
difficult to distinguish. Transient deafness followed
an injection of kanamycin and probably reflects the
ototoxic effect of this drug, perhaps a summation
effect with the related antibiotic, gentamicin. The
encephalopathy, which developed when carbenicillin
blood levels were boosted by probenecid, probably
represents an unusual effect of this drug, analogous
to that occurring with penicillin in high dosage (New
& Wells, 1965). This has been reported when carbeni-
cillin was given to patients with impaired renal
function (Hoffman & Bullock, 1970). The isolated
epileptic fit soon after admission was due possibly to
withdrawal of barbiturates (Gardner, 1967), or

the generally poor state of immunological responsive-
alcohol (Brain & Walton, 1969); and the cardiac
arrest might have resulted from the use of diazepam
and phenobarbitone (Bell, 1969), particularly in
association with alcohol withdrawal (Golbert et al.,
1967). Intravenous potassium was being given at the
time of the arrest, but at an infusion rate of less than
10 mEq/hr. Septicaemia is a recognized hazard of
prolonged intravenous cannulation. The recovery
after having been comatose with fixed dilated pupils
for 3 days emphasizes the difficulty of diagnosing
brain death (Lancet, 1970). The effects of alcoholism,
and its relapse rate, are apparent.
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Myopathy from E-aminocaproic acid: a second case

JOHN R. BENNETT
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Gastro-Intestinal Unit, Hull Royal Infirmary, Kingston-upon-Hull
EPSILON-AMINOCAPROIC acid (EACA) is an anti-
fibrinolytic agent which inhibits the activation of
plasminogen to plasmin (Alkjaersig, Fletcher &
Sherry, 1959). Its main therapeutic use is in the arrest
of bleeding when abnormal fibrinolytic mechanisms
are present (Sweeney, 1965). Because of suggestions
that fibrinolysis in the colonic mucosa might be
abnormal in ulcerative colitis (Kwaan, Cocco &
Mendeloff, 1964). EACA has been used to control
excessive bleeding in this condition with apparent
success (Nilsson, Anderson & Bjorkman, 1966;
Salter & Read, 1970). There is a high incidence of
side-effects from EACA, such as nausea, diarrhoea,
giddiness and faintness, but few serious toxic effects
have been encountered other than possible throm-
bosis. However, one patient who developed extensive
muscle necrosis during EACA treatment for periodic
oedema has been described (Korsan-Bengsten et al.,
1969) and this report is ofmyopathy due to EACA in
a patient with ulcerative colitis.

Case report
A male clerk developed frequent, watery, blood-

stained diarrhoea at the age of 32, and initially im-
proved on self-administered herbal treatment. He

was first seen in relapse after 2 years' illness when he
was acutely ill, with an oral temperature of 104°F.
There was oral ulceration and sigmoidoscopy showed
the rectal mucosa to be thickened, granular, friable
and bleeding. Barium enema was normal and initial
investigations gave these results: Hb, 12.2 g/100 ml;
serum sodium, 133 mEq/l; potassium, 3.9 mEq/l;
chloride, 100 mEq/l; serum mucoproteins, 187
mg/100 ml. Microscopy and culture of faeces
revealed no parasites or pathogenic bacteria.

Treatment with intramuscular corticotrophin gel
80 U daily, oral sulphasalazine 1 g 6-hourly, hydro-
cortisone enemata 100 mg daily, with intravenous
fluid and electrolyte replacement (1 September 1970)
caused early improvement and he became afebrile
within 4 days. Nevertheless, diarrhoea with copious
visible bleeding persisted and after 2 weeks' treat-
ment the rectal mucosa still looked acutely inflamed
sigmoidoscopically. EACA (as Epsikapron syrup) 6 g
every 6 hr was commenced on 14 September, and a
week later (21 September) azathioprine 100 mg daily
was added to his treatment; subsequently both the
frequency of diarrhoea and quantity of bleeding
diminished. Corticotrophin was gradually withdrawn
and stopped on 16 October, but he remained on
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