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after operation he suddenly collapsed with dyspnoea, rapid pulse,
and slight cyanosis. He was treated with heparin, digoxin, and
hydrocortisone and placed in an oxygen tent, but he died 17 hours
later.
At necropsy no purulent or other exudate was found in the

peritoneal cavity. The appendix was retrocaecal, 5 cm. long, and
gangrenous in its proximal half. On removing the appendix a
small circular hole about 05 cm, in diameter was visible in the
iliopsoas sheath and adjacent appendix. On cutting into the ilio-
psoas muscle a greenish necrotic track was found extending inferiorly
beneath the inguinal ligament to present among the adductor
muscles of the thigh. There was a soft non-adherent post-mortem
clot in the right femoral vein, and a large adherent ante-mortem
clot was blocking the right main pulmonary artery. The coronary
arteries were widely patent.

COMMENT

The absence of clostridial organisms excludes gas.gangrene
infection as being responsible for the gas in the thigh. The
most likely explanation for the gas in the subcutaneous tissues
of the thigh is escape of air and infected bowel contents from
the ruptured appendix into the psoas sheath and thence to the
thigh. The communication between the appendix and the psoas
sheath was a direct one. Any increase in the intra-abdominal
pressure-for example, defaecation-would force air direct
from the hole in the appendix through the hole in the iliopsoas
sheath and along the muscle fibres. It would seem likely that,
by a series of such intermittent increases in pressure, air along
with infected bowel contents gradually forced its way down-
wards, eventually breaking out in the iliopsoas sheath to
present in the thigh. The remarkable feature in this case was
the almost complete lack of systemic upset even when the
presence of gas and pus in the thigh was evident. The patient
was fully mobile for the first 10 days of his illness, though the
infection must have been tracking down the psoas sheath. It

is interesting to speculate on the final outcome had the patient
not succumbed from a pulmonary embolus.

Similar cases of intra-abdominal infection presenting with
gas in the thigh are rare. Dawson and Hardy (1948) reported
the case of a 73-year-old woman who presented with an abscess
in the left groin producing gas and pus. She died from a
generalized peritonitis. Necropsy showed an inflamed pelvic
colon with a fistula tracking into the left thigh. Barrington
and Gardham (1932) reported a somewhat similar case. Their
patient, a 52-year-old man, presented with a distended abdomen
and crepitus in the left thigh. Necropsy showed perforated
diverticulitis of the sigrnoid colon with necrosis and gas in the
psoas sheath. The case reported by Gordon (1936) presented
as an appendix abscess which ruptured intraperitoneally,
followed by the development of gas and pus in the right thigh.
Culture of the pus grew Clostridium welchii. Necropsy
revealed a large appendix abscess eroding into the psoas sheath.
Clostridial infection similarly complicated the case reported by
Wyman (1949), in which a 65-year-old man presented with
an indurated area in the left thigh producing gas and pus. At
necropsy a carcinoma of the descending colon ulcerating into
the psoas sheath was found. Blood culture had grown
Cl. welchii.

I thank Mr. R. 0. Lee for permission to publish this case.

D. KEOWN, F.R.C.S.
Northampton General Hospital.
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Severe Aortic Stenosis Produced by
Bacterial Endocarditis

British MedicalJournal, 1969, 3, 97-98

Valvar incompetence is a well-recognized sequel of active
infective endocarditis (Cohen and Freedman, 1961). In con-
trast, the development of haemodynamically significant valvar
stenosis is rare (Roberts et al., 1967). This report describes
a case of severe aortic valvar stenosis caused by vegetations of
bacterial endocarditis.

CASE REPORT

A 62-year-old white woman who had had rheumatic fever at the
age of 14 years was admitted to hospital on 14 May 1968 with a
three-months history of lassitude, anorexia, and loss of weight.
She had previously enjoyed good health and had had a physically
active life. Shortly after the onset of this illness an examination
by her general practitioner had shown evidence of mild aortic and
mitral rheumatic valvar disease. Chest x-ray examination con-
firmed the absence of cardiomegaly, and an electrocardiogram was
normal. A blood count showed that she was anaemic, with a
haemoglobin of 10-4 g./100 ml. Blood cultures were negative,
and no specific therapy was given. Her symptoms became worse
and attacks of night sweats supervened.
On admission she was mentally alert but looked pale and

moderately ill, and had a pyrexia of 99 4° F. (37 4 C.). She
had a sinus tachycardia of 104 per minute. The blood pressure
was 110/70 mm. Hg. There was early clubbing of the fingers

but no splinter haemorrhages were seen. The jugular venous
pressure was normal. Crepitations were present at both lung bases.
The apex beat was displaced to the sixth intercostal space just
outside the midclavicular line, and clinical evidence of both left
and right ventricular hypertrophy was found. The first heart sound
was of normal intensity. A grade 3 pansystolic murmur of mitral
incompetence and a fairly short mid-diastolic murmur were heard
at the apex. A grade 2 short aortic ejection systolic murmur which
radiated into the carotids and a short soft early diastolic murmur
were heard at the base. The second heart sound was normally
split, the aortic component being slightly decreased in intensity.
An electrocardiogram showed sinus rhythm, a mean frontal plane
QRS axis of -20°, and no definite evidence of chamber enlarge-
ment. Some left ventricular enlargement was apparent, however,
on radiological examination. The chest x-ray film showed two
areas of linear atelectasis, compatible with pulmonary embolism,
in the right lower zone. The abdomen and extremities were normal.

Investigations showed haemoglobin 10-6 g./100 ml.; W.B.C.
10,500/cu. mm. (normal differential count); E.S.R. 48 mm. in
one hour (Westergren) ; urea and electrolytes within normal limits;
streptococcal antihaemolysin 0 titre 50 units; rickettsial complement
fixation tests negative. Repeated blood cultures yielded Strepto-
coccus viridans sensitive to penicillin.
The diagnosis was Str. viridans bacterial endocarditis super-

imposed on chronic rheumatic endocarditis with predominant mitral
incompetence and associated mild aortic valve disease. Treatment
with high-dosage penicillin and streptomycin was started, and the
temperature settled within two days. Five days later the pyrexia
recurred. This was attributed to Escherichia coli infection of the
urinary tract, and it responded to treatment with nalidixic acid.
Anticoagulants were also given in view of the radiological signs
suggestive of pulmonary embolism.
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Two weeks after admission to hospital it was noted that the

murmur of aortic incompetence had become louder and longer, but
the aortic ejection systolic murmur was unchanged. The pulse
pressure had increased slightly and the blood pressure was now
110/60 mm. Hg. Atrial fibrillation with a ventricular rate of
120 per minute developed five days later, and the jugular venous
pressure rose slightly. Digoxin and diuretic therapy was started.
After a further two days, however, she passed melaena stools and
blood transfusion was necessary. The anticoagulants were with-
drawn. Despite these measures the melaena continued for 19 days.
Her cardiac condition deteriorated and she remained in cardiac
failure with rapid atrial fibrillation. The blood urea rose to 100
mg./100 ml. and she became mentally confused, but a lumbar
puncture showed nothing abnormal. The heart sounds and the
murmurs were now quieter. The second heart sound could not
be assessed because of the tachycardia. Though blood cultures
were now sterile the antibiotic therapy was changed, and cephal-
oridine, streptomycin, and cloxacillin were introduced. The patient's
general condition now deteriorated and she died in gross congestive
cardiac failure six weeks after admission to hospital.

Necropsy showed an enlarged heart, weighing 540 g., with
moderate hypertrophy and dilatation of both ventricles. The aortic
valve was competent to the water test but was markedly stenosed,
with an orifice of about 1 sq. cm. The stenosis was caused
by large partially organized vegetations of bacterial endocarditis
(see Fig.). Bacteria were not observed on microscopical examina-
tion of the vegetations, and culture produced no growth. The
mitral valve was fibrosed and moderately stenosed, and a few small
vegetations of bacterial endocarditis were present. The coronary
arteries showed mild atheroma. The myocardium and pericardium
were healthy. The lungs were congested and oedematous, and
there were two recent infarcts in the right lower lobe. A small

Specimen of the heart showing extensive vegetations (indicated by
arrows) which involved all the cusps of the aortic valve. LV= left

ventricle. AL=anterior leaflet of the rheumatic mitral valve.

infarct was also present in the spleen. The source of haemorrhage
from the gastrointestinal tract was not found. The brain showed
congestion and oedema.

COMMENT

Roberts et al. (1967) described two cases of valvar stenosis
as a result of infective endocarditis. In their first case the
mitral valve orifice was occluded by large streptococcal
vegetations, whereas in their second case fungal endocarditis
obstructed the aortic valve. In the case described here aortic
stenosis developed on a valve which had apparently been only
mildly damaged by the rheumatic process.
An important and misleading feature had been the dis-

crepancy between the auscultatory signs suggestive of mild
aortic stenosis, which persisted throughout the course of the
illness, and the more severe stenosis found at necropsy.
Hastreiter et al. (1963) emphasized that the auscultatory features
of severe aortic stenosis in children may be masked by advanced
cardiac failure, and we have made this observation on several
occasions in adults (Barlow and Lakier, unpublished -data).
Nevertheless, we attributed the severe cardiac failure in this
patient to myocardial disease secondary to bacterial endo-
carditis (Saphir et al., 1950).
The failure to discover a source of gastrointestinal bleeding

at necropsy is difficult to explain. Nevertheless, Williams
(1961), in a study of 1,443 patients with gastrointestinal
haemorrhage, found an association between unexplained
haemorrhage and aortic stenosis. No definite conclusion was
drawn regarding the mechanism whereby haemorrhage occurred
in these patients ; anticoagulation therapy was a possible factor
in the present case.

We wish to thank Professor T. H. Bothwell, under whose care
the patient was admitted, and Dr. H. van Wyk, superintendent
of the Johannesburg General Hospital, for permission to report
this case.

P. V. SACKS, M.B., B.CH.
J. B. LAKIER, M.B., B.CH.
J. B. BARLOW, M.D., M.R.C.P.

C.S.I.R. Cardio-Pulmonary Research Unit, Department of Medicine,
University of the Witwatersrand, and the Cardiac Clinic, General
Hospital, Johannesburg, South Africa.
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