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concentration was 22 g/l, total protein 94 g/l, IgG 5-5 gll, IgA 3-1 gll, and
IgM 5-6 gll. Abdominal computed tomography (CT) showed multiple
cysts in the liver 2-3 cm diameter and cysts in the spleen and posterior
abdominal wall. Pulmonary cysts were seen on chest radiography. She
began treatment with mebendazole, the dose increasing to 250 mg thrice
daily. On the tenth day she became unwell, with a swinging fever and pleuritic
left upper-quadrant abdominal pain. This area was acutely tender to palpa-
tion. Mebendazole was stopped and the pain and fever gradually settled over
10 days without antibiotics. Extensive laboratory investigations failed to
uncover any infective cause and there was no change in renal or hepatic
function. Mebendazole was reinstituted for a further four weeks without
mishap in a dose of 20 mg/kg daily. At follow-up three months after the
course of mebendazole the abdominal distension was greatly reduced and
the liver smaller and softer than before.
Case 2-A 35-year-old Saudi woman had a long history of abdominal

distension, which had recently become more severe. Extensive hydatid
disease had been found at laparotomy in Saudi Arabia. Examination in
London showed enormous abdominal distension with numerous palpable
cystic lumps. The laparotomy wound was incompletely healed and extruded
small hydatid cysts. Her haemoglobin concentration was 12-1 g/dl and
erythrocyte sedimentation rate 87 mm in first hour. Blood urea, blood
glucose, and plasma bilirubin concentrations were normal, as were serum
alkaline phosphatase and serum aspartate aminotransferase activities.
Serum albumin concentration was 33 g/l and total protein 91 g/l. Abdominal
CT showed multiple hydatid cysts in the liver, spleen, and peritoneal
cavity. Mebendazole was given in increasing doses, and after four days'
treatment she developed a swinging fever, which persisted after the drug
was stopped (figure). Extensive laboratory investigations failed to uncover
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Case 2. Swinging fever noted during treatment with mebendazole.

any infective cause. The abdominal wound, however, discharged several
small cysts, which showed extensive degenerative changes histologically.
Despite the fever mebendazole was reinstituted for a further four weeks
in a dose of 26 mg/kg daily. At the end of this time she was afebrile and there
was considerable reduction in abdominal size.

Comment

In mice with hydatid disease,2 mebendazole may almost completely
destroy the germinal membrane of cysts, and from clinical and
ultrasound evidence in man cysts may shrink and even disappear.'
The fever in our two cases may have been a reaction to drug-induced
tissue necrosis in the cysts. Certainly in both cases abdominal girth
decreased strikingly, presumably owing to shrinkage of the cysts,
and in the second case the small cysts extruding through the wound
sinus were found to be degenerate histologically. In neither case was
there any evidence of an infective cause for the fever, and in both
patients the fever persisted for more than a week after the drug was
stopped.

'Bekhti, A, et al, British Medical_Journal, 1977, 2, 1047.
2 Heath, D D, Christie, M J, and Chevis, R A F, Parasitology, 1975, 70,

273.
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New cannula for intermittent and
continuous venous sampling
without heparinisation
Multiple intermittent venous samples required for many clinical
investigations are usually obtained through a heparinised indwelling
cannula. This may be inconvenient and invariably leads to con-
tamination of samples with heparin, which interferes with some
biochemical investigations and also delays clotting. Heparin bonding
to plastic cannulae has been described,' 2 but these cannulae are not
commercially available. Silicone elastomer central venous cannulae
have been available for many years3 and are less likely than plastic
catheters to cause thrombophlebitis and thrombosis.4 5 A short 5-1-cm
silicone elastomer cannula (figure) for peripheral infusions may soon
be available in the UK (Visis catheter manufactured by VICRA,
Division of Travenol Laboratories). We have therefore carried out a
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Silicone elastomer cannula for venous sampling.

pilot study to see whether it might be useful for intermittent and
continuous venous sampling in man without the need for
heparinisation.

Patients, methods, and results

Twenty patients who required intermittent venous sampling for basal
prolactin followed by combined TRH and LHRH tests took part in the
study. Preliminary attempts to withdraw venous blood through a 20G
gauge cannula were unsuccessful so a 18G gauge cannula was used in all
patients. It was placed in the median cubital vein of the forearm using the
technique suggested by the manufacturer, after which an empty 2-ml
syringe was placed into the cannula and secured to the forearm. A resting
period was then allowed, usually one to two hours, after which blood was
withdrawn for estimating basal hormone concentrations. A standard
combined TRH-LHRH stimulation test was then performed taking venous
samples after 20 and 60 minutes. The cannula was then removed and
examined for thrombus within the lumen. In all 20 subjects the cannula
remained patent for at least three hours without heparinisation. Examination
of the cannulae after removal confirmed that there was no appreciable
thrombus formation within the lumen. Samples clotted promptly with good
clot retraction, allowing rapid separation of serum. We also used the cannula
for continuous overnight venous sampling in two children. The cannula
was placed in the median cubital vein. The connecting tubing from the
cannula to the pump and sample collector was heparinised but the cannula
itself was not. Splinting of the arm was not required owing to the flexibility
of the cannula. During the 12-hour sampling period the cannulae remained
patent and were free of thrombus at the end of the investigation.

Comment

This preliminary study shows that short (5-1 cm) 18G silicone
elastomer cannulae are suitable for intermittent and continuous
peripheral venous sampling and remain patent without heparinisation.
Silicone elastomer cannulae are more expensive than their plastic
counterparts and they are unlikely immediately to replace existing
techniques for short sampling periods. Nevertheless, they have a
clear advantage when heparin-free samples are required and for
prolonged venous sampling, since a large peripheral vein such as the
median cubital can be used without restricting movement of the
elbow joint because of the flexibility of the cannula. During the
period of the study no thrombus formed within the lumen of this
silicone elastomer cannula. That was consistent with reports of the
low thrombogenicity of this material.

We thank Travenol Laboratories for providing the cannulae. MJGF
is supported by a grant from the Wellcome Trust.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.6198.1112 on 3 N
ovem

ber 1979. D
ow

nloaded from
 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 3 NOVEMBER 1979 1113

Grode, G A, et al, Transactions: American Society for Artificial Internal
Organs, 1969, 15, 1.

2 Lagergren, H R, and Eriksson, J C, Transactions: American Society for
Artificial Internal Organs, 1971, 17, 10.

3 Stewart, R D, and Sanislow, C A, New England Journal of Medicine,
1961, 265, 1283.

4 Hoshal, V L, Archives of Surgery, 1975, 110, 644.
5 Welch, G W, et al, Surgery, Gynecology and Obstetrics, 1974, 136, 421.

(Accepted 22 August 1979)

Gastroenterology Department, St Bartholomewis Hospital, London
ECIA 7BE

M J G FARTHING, BSC, MRCP, honorary lecturer
ANNA M MATTEI, MD, research assistant

Methodical variation of subcutaneous
insulin injection sites
The desirability of frequently varying the site of subcutaneous insulin
injection in insulin-dependent diabetics has been widely accepted for
many years, thus making less likely the local complications of sub-
cutaneous fat atrophy, fatty tumour formation, and irritation at the
injection site.' The upper and outer aspects of the thighs usually bear
the brunt of any rotational injection regimen because of their
accessibility.
We describe here a simple scheme of methodical injection-site

variation around the upper thighs used by one of us (JOM), an
insulin-dependent diabetic of 20.years' standing. Over this lengthy
period no particular local complications have been encountered.

Method
A flexible grid is obtained by cutting in half longitudinally a plastic Addis

sink mat obtainable from any hardware store. This provides a 96-square
grid in which each square covers an area of about 2-25 cm2. Lettering the
grid along its length and numbering across its breadth produces a template
in which each individual square is identified Thus theoretically there are 96
injection sites on the upper and outer aspects of each thigh, amounting to
192 injection sites over both thighs.
The patient sits with his thighs flexed to 900. The grid is placed lengthwise

on the upper and outer aspects of the thigh, with its medial longitudinal
border (AB) in line with the middle of the patella (C) (see figure). Con-
sistent positioning can be obtained by always placing the lower border of the
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How the grid is positioned on upper and outer aspects of
thigh.

grid (BD) a set number of grid squares from the patella.-The pliability.of the
grid enables it to adapt to, the contours of the thigh.
A patient on a twice-daily subcutaneous insulin regimen may, for example,

during a sample week, use squares Bl-B7 for the morning injections and
D 1-D7 for the evening injections, the relevant references being recorded in a
diary. In this fashion, each square or injection site need be used only once
every three months.

Comment

This simple grid system provides a reasonably accurate method of
rotating the insulin injection site. The referencing of each small area
of skin also means that injection "squares" found to contain superficial
veins or hypersensitive areas can be methodically avoided on further
occasions. The grid is both cheap and sufficiently light to be carried
in a jacket pocket or handbag.

'Lawrence, R D, The Diabetic Life, ed 17th edo, p 116. London, Ckurchill,
1965.
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Methyl-cellulose paint possibly
causing heart failure
We report a case of heart failure that may have been caused by
inhaling fumes from methyl-cellulose paint.

Case report

Two weeks before admission a 27-year-old plumber had been painting a
room with methyl-cellulose paint, which is used in the car industry. The
paint was in an unmarked container. The room was small and unventilated,
and he had been painting for several hours with the door closed. That
evening he developed a headache with nausea and vomiting. These symptoms
persisted, and then some days later he became short of breath and developed
a pressing central chest pain made worse by exertion. He went on to develop
orthopnoea and paroxysmal nocturnal dyspnoea. There was no important
past history: his health had been perfect. He was a non-smoker, drank little
alcohol, and had had no contact with any other known toxins.
On admission he was not feverish, but very breathless and had a regular

tachycardia of 130 beats per minute. His blood pressure was 120/80 mm Hg.
His jugular venous pressure was raised above the level of the ear lobe in the
upright position, and we heard a loud summation gallop. He had no
peripheral oedema, but he did have the signs of a right-sided pleural effusion
and crepitations throughout both lungs. A chest radiograph showed the
effusion and the features of pulmonary oedema and enlargement of the
heart (cardiothoracic ratio was 14/29 cm). His electrocardiogram showed a
sinus tachycardia with normal conduction, low voltage complexes, T-wave
inversion in all leads except Vl and V2, and P-wave inversion in II, III, and
aVF.

His congestive cardiac failure was treated with diuretics and bed rest.
In the next few days he developed deeper T-wave inversion and atrial
extrasystoles. He responded& well to treatment and 10 days after admission
all signs of cardiac failure had gone, and his chest radiograph was returning
to normal (cardiothoracic ratio was 12/29 cm). His electrocardiogram was
also improving. He remained in bed for a further month -until he was
asymptomatic and had a normal chest radiograph (cardiothoracic ratio was
10/29 cm), but his electrocardiogram remained slightly abnormal. Six
months after discharge he was well, taking no medication, and had a normal
electrocardiogram. The results of all other investigations were normnal
including cardiac enzymes, and viral and bacteriological studies on blood
and faeces.

Comment

We think that this patient suffered an acute toxic myocarditis,
which so far has not progressed to a chronic cardiomyopathy. Strong
circumstantial evidence suggests that the inhalation of paint fumes
was the cause, but it is not proved.
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