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Photomicrograph of muscle biopsy specimen (x 133) showing an arteriole
with dense perivascular infiltrate (haematoxylin and eosin stain).

heart murmur reappeared, to disappear again on increasing the steroid dose.
On discharge one month later she was well. Haematological and bio-
chemical values were normal and all clinical signs had disappeared. Subse-
quent review was satisfactory, although a sensory deficit persists in the right
leg. Steroids have been stopped.

Comment

Our patient, a known diabetic, developed an illness resembling bac-
terial endocarditis, but had sterile blood cultures and evidence of
active CMV infection. She developed a corticosteroid-responsive
vasculitis. Antibiotics were not given at any stage.

Cytomegalovirus infection commonly presents as an infectious-
mononucleosis-like illness in which the result of the Paul-Bunnell
test is negative,' 2 while liver function tests are often abnormal. A
fourfold rise in antibody titre is considered diagnostic of active
infection.3 The dramatic steroid response in the absence of anti-
biotics is evidence against bacterial infection in our patient. More-
over, diabetic vascular disease shows no appreciable response to
steroids.4

Cytomegalovirus infection should be excluded in patients with
vasculitis or with suspected bacterial endocarditis and negative blood
cultures.

We thank Dr A St J Dixon for his advice and for permission to report
this case; Dr D B Brownell for the loan of the pathology
slides from which the photograph was prepared; and Miss Lucinda Stone
for secretarial help.
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Acute marrow folate deficiency
during intensive care

Reports of the rapid onset of megaloblastic bone-marrow failure in
critically ill patients are increasing.1-3 Fatal complications may result,
but the cause of the syndrome remains uncertain.2 3 It has been

ascribed to folate deficiency, though unequivocal laboratory proof of
this is lacking,'-3 and other factors have been thought to be con-
tributory.2 3

The present report suggests that an acute folate deficiency limited
to bone-marrow tissue could explain the haematological findings in
these patients.

Case report

A man aged 69 was admitted to hospital on 7 July 1977 with a leaking
aortic aneurysm. He had had no abdominal surgery. Before admission he had
been taking quinine, digoxin, glyceryl trinitrate, and cyclandelate. He had
been on a normal diet and drank only occasionally.
At laparotomy on 7 July a large aortic aneurysm was found and a Cooley

bifurcation graft inserted. Nineteen units of blood was transfused. By 9 July
he had developed pneumonia and was in renal failure. His left leg became
gangrenous, and on the 11th it was amputated. He died four days later. During
the 10 days in hospital he received diazepam, penicillin, cloxacillin, gentami-
cin, frusemide, digoxin, lignocaine, chlorpromazine, a cephalosporin,
Parentrovite injections (nicotinamide 160 mg, pyridoxine 50 mg, riboflavine
4 mg, thiamine 250 mg, ascorbic acid 500 mg), and vitamin C. Energy intake
was maintained with 5% dextrose; he took no food by mouth. Ethanol was
not given. No vitamin B12 or folic acid was given as megaloblastic changes
were noted only a few hours before death.

Laboratory investigations-The initial blood picture was normal. Two
days before death thrombocytopenia (80x 109/l (80 000/mm3)) developed.
On 15 July bone-marrow biopsy showed gross megaloblastic and dyserythro-
poietic changes: serum vitamin B12 was 265 ng/l; serum folate 7-8 tLg/l; and
red-cell folate 630 Hug/l. Folate concentrations in serum, red cells, and liver
were measured using Lactobacillus casei as the assay organism. Hepatic folate
14 hours after death was 3 9 ,ug/g, giving a total hepatic folate value of 7-8
mg. Eighteen hours before death a deoxyuridine suppression test on bone-
marrow cells was performed with the use of 25aI-deoxyuridine4 (see table).
This showed folate deficiency, and no inhibition of DNA synthesis was
detected. Thus folate deficiency was restricted to bone-marrow cells, while
serum, red-cell, and hepatic folate concentrations were normal.

Deoxyuridine (dU) suppression studies* on bone-marrow cells from present
patient (study A) and normal donor (study B) incubated with patient's serum
alone or serum from patient and normal donor. Figures are percentages

Study A

dU+
Source of Source of dU dU + dU + vitamin B,,

bone-marrow serum alone folic acid vitamin Bl, (1 Itg) +
cells (50 Vsg) (1 sg) folic acid

(50 sLg)
Present patient Present patient 46-0 8 0 47.5 8 0

Study B

Source of Source of dU dU + dU + dU +
bone-marrow serum alone folic acid folic acid folic acid

cells (1 1sg) (10 fg) (50 fg)

Normal donor Normal donor 6560 0 6 0 8-5Normaldonor Present patient 5.0 6-5 5-0 4-0

*The radioactivity of "2'I-labelled DNA in the bone-marrow sample incubated
without added "cold" deoxyuridine is 100",, value. Percentages represent degree of
suppression of incorporation of 125I into DNA by prcincubation with cold deoxy-
uridine with or without added vitamin B,, (1 ,g;ml) and folic acid (50 ,ug/ml).

Comment

Our patient received no folic acid by mouth during eight days in
intensive care. For most of the time he was infected and intermittently
bleeding with both tissue haemorrhage and arterial thromboses. Thus
intense demands were made on all three marrow-cell lines-namely,
granulocytes, red cells, and platelets-leading to greatly increased
folate utilisation by marrow tissue, and eventually to folate deficiency.
Our evidence suggested, however, that folate deficiency was limited
to marrow tissue and that the major folate storage organ, the liver,
maintained a normal folate content and concentration. Demand for
folate by the bone marrow was probably so great that liver folate
stores could not be mobilised quickly enough to prevent depletion of
marrow folate stores. We do not know how rapidly folate can be
mobilised from the liver when an acute demand for folate develops,
but ethanol may block the release of folate from tissue stores, notably
the liver.5 Our patient did not receive ethanol, but other drugs or the
metabolic changes that occur in renal failure might have impaired
release of folate from hepatic stores.
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Tissue folate depletion localised to marrow tissue may explain why
the rapid onset of cytopenias occurs in acutely ill patients before total
body folate stores are depleted. Patients kept in intensive care for over
four or five days should receive oral folic acid to prevent the develop-
ment of potentially lethal thrombocytopenia and neutropenia.
Vitamin B12 which may be deficient in older patients, should also be
given, unless the serum concentration is known to be normal.

This work forms part of a larger study on patients in intensive care and is
supported by the Canterbury Medical Research Foundation. We thank
Professor V Herbert for help with the dU suppression tests; Mrs S
Beckingham for technical advice; Mrs G Schofield for secretarial work; and
Mr J Morton for permission to report the clinical details. Requests for
reprints should be addressed to: Dr M E J Beard, Department of Haema-
tology, Christchurch Hospital, Christchurch, New Zealand.
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Skin tunnel for central venous
catheter: non-operative technique

Access to the circulation for prolonged intravenous feeding is best
obtained using a central venous catheter. Once inserted, a silicone
rubber catheter tunnelled under the skin has advantages, but hitherto
insertion of a catheter in this way has required an open surgical
approach to the central veins. Here I describe a simpler "blind"
technique that enables a skin-tunnelled catheter to be used routinely.

Method

The procedure is carried out in a clean room using strict aseptic tech-
nique. The patient is sedated and placed in the head-down position. Local
anaesthesia is induced with 1% lignocaine. A Vygon silicone rubber
catheter* (internal diameter 1 mm) is inserted by a standard infraclavicular
approach, except that the introducer is inserted through a 1-cm skin
incision (A) made 2 cm below the mid point of the clavicle. The position of
the catheter is checked radiologically, ensuring that the tip is correctly
placed in the distal superior vena cava or right atrium. The catheter hub is
then removed and the introducer withdrawn over the catheter, which is then
clipped at the free end.
The introducer is now reinserted through a skin puncture (B) at a con-

venient site on the anterior chest wall, about 7 cm below and medial to
incision A; it is passed through the subcutaneous tissues until its sharp end
protrudes through incision A. The catheter is threaded into the introducer
at A until the end of the catheter is seen within the transparent introducer
at B.
The introducer is partially withdrawn and cut at X-X (see figure) so that

2 cm remains in the subcutaneous tunnel and 2 cm protrudes from the
puncture site. The catheter is then pushed fully through the 4-cm sleeve of
introducer, care being taken that kinks do not occur at incision A. The
catheter is fixed within the surronuding introducer with a plastic spray.t The

*Intralet introducer 1132.17 and silicone rubber catheter No 181.17. Vygon
UK Ltd, Unit E, Eskdale Road, Uxbridge, Middlesex.
tOpsite spray. Smith and Nephew Ltd, Welwyn Garden City, Herts.

.. .... ..
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The catheter has been threaded retrogradely through the intro-
ducer from A until it appears at B. The introducer is seen
partially withdrawn from the skin tunnel and before it is cut in
plane X-X leaving 2 cm subcutaneously and 2 cm external to
the skin. In the inset a clip has been placed over the catheter and
sleeve of introducer and fixed to the skin with sutures.

plastic clip supplied with the catheter is placed to grip both the sleeve and
the emerging catheter. The clip is fixed to the skin with two silk sutures (see
inset to figure).
The end of the catheter is trimmed, the hub is replaced and fixed with

two silk ties, and the drip set is connected to the hub. Incision A is closed
with a stitch. Incision A and skin puncture B are cleaned with chlorhexidine
in alcohol and, after drying, sprayed with povidone iodine powder.
Incision A is covered with a small sterile dressing, and puncture B dressed
with Transpore.1 If a longer skin tunnel is required two or more short skin
tunnels can be joined using multiple insertions of the introducer and infer-
mediate incisions.

Discussion

This technique is now used routinely at this hospital in all patients
receiving central venous feeding in conjunction with a strict protocol
for maintaining asepsis. It has contributed to an increase in mean
catheter "life" from 14 days in 1976 to 41 days during the first five
months of 1977. The flat anterior chest wall has proved much more
convenient to dress than the conventional infraclavicular entry site
in the hollow below the clavicle. The sleeve of introducer prevents
looping of the soft silicone rubber catheter between its point of
fixation and the skin entry site. The skin tunnel helps stabilise the
catheter and allows the patient complete freedom of movement. It
seems likely that the increased distance between the skin entry site
and the vein decreases the risk of infection gaining access to the blood
stream from the skin.

tTranspore, 12 x 10 cm. 3M, 3M Center, St Paul, Mn, USA.
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