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placement lay between +-0 9mm and-1-0 mm, inclusive. The arterial blood
pressure was measured after 5 minutes' rest in the supine position, every third
minute in exercise, during the last 30 seconds of exercise, and every
minute in recovery.

Seventeen patients had normal coronary arteries and in all of these the
ST segment displacement fell within the normal range. A total of 53 patients
had abnormal arteriograms ( 50,", obstruction) and in 43 the ST segment
displacement was abnormal. All patients without appreciable coronary artery
obstruction had normal treadmill test results but 10 patients with appreciable
coronary artery obstruction failed to show abnormal ST segment displace-
ment. The exercise index was calculated using the formula

Exercise change in Exercise change in
heart rate 100 mean arterial BP x 100

El
basal heart rate basal mean arterial BP

systolic BP + 2 diastolic BP
where mean arterial BP -- - -_

3

The results shown in the figure were correlated with the arteriographic
findings, and the lowest value for patients with normal coronary arteries
was 2500 units. This was taken arbitrarily as the lower limit of normal. Fifty
out of 53 patients with coronary artery disease had exercise index values of
less than 2500 units, giving a false-negative incidence of 60%,. Two of the
three patients with coronary artery disease and with a normal exercise index
had abnormal ST segment displacement. Only one patient had false-negative
results when both criteria were used. The difference between normal and
abnormal groups was statistically highly significant (P< 0-001).

Comment

Our results confirm that treadmill testing analysing ST segments
alone gives an unacceptably high number of false-negative results.
This is a serious limitation of the conventional technique. In an
effort to overcome this problem we have modified an exercise index
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as described by Papazoglou.3 We- emphasise that the lower limit of
normal for the index is arbitrary, being the lowest value observed in
our arteriographically normal patients. We recognise that a small
error in recording cuff pressure can produce a large error in calculated
index, and therefore values in an intermediate zone between 2500 and
3500 units should be interpreted with caution. At present we are
working to refine the index and believe that accuracy can be improved
further.

Fifty out of 53 patients with coronary artery disease were identified
by abnormal exercise index values, compared with only 43 identified
by abnormal ST segment displacement. When ST segment displace-
ment was combined with the exercise index only one patient with
proved coronary artery disease gave normal values for both (see

figure). We suggest that using this combination the treadmill exercise
test is the most reliable non-invasive test available to detect appreci-
able coronary artery disease.
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Anal neurofibrosarcoma treated
with fast neutron irradiation

We report a case of anal neurofibrosarcoma, an exceedingly rare
tumour, which responded to fast neutron irradiation.

Case report

A 58-year-old man presented in 1972 with a hard perianal lump, which
had been present since 1965. The lump had grown slowly during this
period and was painless. It was locally excised in April 1972. In March 1973
it recurred at the medial end of the pre-existing scar; it was now soft and
moderately tender. The lump was excised in May 1973 and histological
examination showed that the tumour extended to the limits of excision. A
temporary colostomy was established in July as a prelude to further treat-
ment. The patient then received a course of irradiation with fast neutrons
produced by the MRC cyclotron at Hammersmith Hospital.' He was given
1673 rads in 18 fractions, by a single direct anal field, between 1 August and
12 September. The colostomy was closed in October 1973 and the patient
has had normal anal function since then. He has been seen at regular intervals
and there has been no evidence since of either local recurrence or distant
metastases.

Microscopically the original specimen showed a sarcoma composed of
plump spindle-shaped cells arranged in interlacing bundles and whorls
(fig). There was nuclear pleomorphism and a high mitotic rate. At one point
the tumour was in continuity with a typical neurofibroma arising from a
medium sized nerve. It was thought that this was a neurofibrosarcoma
(malignant schwannoma) because the morphology of the tumour was

A cellular area of the neurofibrosarcoma showing interlacing bundles of
plump spindle cells. (H and E. x 233.)
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similar to that described2 and, more importantly, there was evidence of a
pre-existing neurofibroma. The recurrence was less differentiated. It was
composed of sheets of oval cells with pleomorphic nuclei and numerous
mitoses.

Discussion

Sarcomatous lesions of the anal region are exceedingly rare and only
one case, a fibrosarcoma, has been described.3 Our patient had a
neurofibrosarcoma. The patient described by Espinosa and Quan was
treated by an abdominoperineal resection of the rectum and anus,
while our patient received a combination of local surgery and fast
neutron irradiation. This method of treatment seems to have been
successful as there has been no evidence of tumour recurrence, while
normal anal function has been retained.

We thank Dr Mary Catterall for her permission to report this case.
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Fusobacterium endocarditis treated
with metronidazole
It is estimated that the Bacteroidaceae, which comprise the genera
Bacteroides and Fusobacterium and which form part of the extensive
microflora of the mouth, account for 4% of cases of endocarditis.1
Increasingly, reports of endocarditis due to these strictly anaerobic
Gram-negative bacilli have appeared,2 reflecting the improved rate
of recovery of these organisms from blood cultures after the intro-
duction of reliable anaerobic isolation procedures in the bacteriological

May June July August
Date 23 24 25 26 27 28 29 130 31 2 3 4 5 6 7 819 10 11 12 134 15 6 17 18 19 20 27 -4 4 201 29 2

Haemoglobin (g/dl) 7-1 10i8 8-3 59 73 10-2 11-4 11-0 11 7 11.9

WBC (1159/l) 22.61 11-6 _5i6 13-8 40_ __-,1-7-63 189

Blood transfusion 2904- 12 0ESR (mm rrinlh4S I' 5 l 7291 62 30 6 11tf5

Blood Fusobacterium sp Aortic and mitralcultures cultured valve replacement
40 t

Temperature 38 -1|
(OC)

36

A Penicillin 5million units 6hourly IV Metronidazole 800mg 8hourly orally
Streptomycin lg daily IM AmpicMillin g 6hourly V orAallywith probenecl

Patient's course in relation to antibiotic treatment. The introduction of metronidazole and ampicillin resulted in the abolition of fever and a steady rise in the
haemoglobin concentration accompanied by a fall in the WBC and ESR.

laboratory. The bactericidal activity of metronidazole against Fuso-
bacterium and Bacteroides in vitro4 and in vivo5 has been shown.

I report a patient with chronic rheumatic carditis who developed
endocarditis due to Fusobacterium sp and was successfully treated with
metronidazole in combination with ampicillin.

Case report

A 27-year-old man known to have had rheumatic fever with resultant
heart murmurs 13 years previously was admitted to hospital in May 1977.
He gave a two-month history of easy fatigability, loss of weight (10 kg),
night sweats, and intermittent fever. He had had no preceding dental
treatment. He was febrile and pale, with clubbed fingers, and had petechial
haemorrhages -of the oral and subconjunctival mucosae. Many teeth were
carious. There was a sinus tachycardia of 120/min and his blood pressure
was 160/40 mm Hg. The heart was grossly enlarged with the signs of aortic
and mitral regurgitation. The spleen was enlarged and tender. The haemo-
globin was 7 1 g/dl, WBC 23 x 10"1/1 (23 000 mm3), and the ESR 150 mm
in the first hour. Urine examination showed proteinuria and haematuria.

Fusobacterium sp, sensitive to penicillin, ampicillin, erythromycin, and
tetracycline, was isolated from five blood cultures obtained at intervals
during the course of the first night in hospital, this information becoming
available on the fourteenth hospital day. Treatment with penicillin and
streptomycin was begun on the second hospital day and after -14 days his
temperature appeared to be settling. This improvement was short-lived,
however, and five days later he was again toxic and febrile; his anaemia
persisted, necessitating further blood transfusion; and the WBC and ESR
remained high (see figure). Metronidazole in combination with ampicillin
was then substituted, with immediate benefit. The fever rapidly settled and
there was a rise in the haemoglobin concentration and fall in WBC and ESR
over the next four weeks. This improvement, however, was marred by the
development of haemodynamic heart failure, which became increasingly
difficult to control, and 10 weeks after presentation he underwent open heart
surgery to replace the aortic and mitral valves. He has since made a full
recovery.

Comment

Metronidazole in combination with ampicillin (the choice of this
latter antibiotic being dictated by the in vitro sensitivities of the
infecting organism) was responsible for the rapid control of infection
in this patient. Metronidazole is unique in that it is active only against
obligate anaerobic organisms including Trichomonas vaginalis and
Entamoeba histolytica. Its use in endocarditis due to the Bacteroidaceae
was first suggested by Nastro and Finegold,3 who reported a patient
with Bacteroides endocarditis treated with a variety of antibiotics until
his death in 1961; unfortunately metronidazole was not then available
to them.

Severe valve damage which necessitated open heart surgery was not
prevented in this patient. A review of 37 cases of endocarditis due to
Bacteroides and Fusobacterium3 has shown the invasive and destructive
nature of this type of endocarditis compared with the more usual
"viridans" type. It is to be hoped that this will become less common
as improved transport media for blood cultures and better laboratory  on 24 M
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