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of factor VIII and it also releases plasminogen
activator from endothelial cells.9

Vasopressin has been used to control bleed-
ing from oesophageal varices. Its plasma half
life is about 24 minutes and it is most effective
when given by infusion. The site of action is
probably arteriolar smooth muscle, through
an increase in the intracellular concentration
of inositol phosphates, which mobilise
intracellular calcium, causing contraction.
The bronchial and mesenteric arteries both
arise directly from the aorta. We hoped to
reproduce the effect of pressor agents on the
mesenteric vasculature in the bronchial cir-
culation. The effect of the pressor agents in
stopping pulmonary bleeding may have been
fortuitous; but the immediate termination of
profuse bleeding on separate occasions,
initially with desmopressin and subsequently
with a bolus and infusion of vasopressin, was
impressive. We are not aware of any publica-
tions describing the action of pressor agents
on the bronchial circulation in either man or
animals (personal communication from Parke
Davis).
There was no difficulty in distinguishing

between a large haemoptysis and a
haematemesis in this patient. He was observed
to cough up a large amount of blood and was
grossly breathless with a much smaller reduc-

tion in haemaglobin than when he had
previously been admitted for haematemesis.

Severe haemoptysis in chronic lung disease
is uncommon and pressor agents should not
be used routinely owing to the side effects of
water retention and bronchoconstriction.
They may, however, have a useful con-
servative role in the management of patients
with cystic fibrosis who have severe lung and
liver disease.
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were ligated and pleural
was performed, and
recovered uneventfully.

decortication
the patient

Recently we encountered a previously
unreported complication of closed pleural
biopsy-namely, the occurrence of a
traumatic arteriovenous fistula of the inter-
costal artery and vein.
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Abstract
A 32 year old woman had a pleural
biopsy for a left pleural effusion, which
showed caseating granuloma typical of
tuberculosis. When the fourth biopsy
specimen was removed considerable
bleeding occurred from the puncture
site. Four days later a bruit was audible
over the punctured area, radiating to the
back. Eight days after the procedure the
patient had a massive bleed into the left
pleural space. Selective aortic angio-
graphy showed an arteriovenous fistula
between the 9th intercostal artery and
vein and a pseudoaneurysm in the inter-
costal punctured area. Thoracotomy
showed bleeding from the site of the
pleural biopsy. The intercostal vessels

Case report
A 32 year old woman was admitted with fever
(38 3°C) and a productive cough. There was
no history of previous lung disease, chest
trauma, or excessive bleeding. She was very
slim (36 kg). Physical examination disclosed
nothing abnormal apart from dullness to per-
cussion and decreased breath sounds over the
left lower lung field. Diagnostic thoracocen-
tesis was performed and 20 ml yellowish
serous fluid removed.
The next day a closed pleural biopsy was

performed through the 9th intercostal space at
the posterior axillary line with a Cope needle.
Before biopsy the patient appeared tense and
fearful. After injection of a local anaesthetic
three pleural specimens were obtained with-
out incident; but when a fourth specimen was
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Intercostal arteriovenousfistula due to pleural biopsy

Figure 1 Selective aortic
angiogram showing the
intercostal artery in 9th
intercostal space (t); the
9th intercostal vein (J)
was opacified during the
arterial phase, presumably
because of the
arteriovenousfistula. The
pseudoaneurysm of the
intercostal artery is shown

taken blood suddenly gushed from the punc-
tured region and the patient fainted. Her
blood pressure was 80/50 mm Hg. After being
maintained in the Trendelenburg position for
about five minutes she regained consciousness
and her blood pressure returned to normal.

Pleural biopsy specimens showed caseating
granuloma typical of tuberculosis and
antituberculous chemotherapy was started.
The patient remained well for four days after
the pleural biopsy, though a loud bruit was
heard by auscultation over the site of the
biopsy, with radiation to the back. The patient
refused further invasive diagnostic procedures
until eight days after the biopsy, when she
fainted suddenly and was found to be hypo-
tensive. A chest radiograph showed that the
volume of the left pleural effusion had
increased. The haemoglobin concentration
had fallen to 7-5 g/dl. Intravenous fluid and a
blood transfusion were given, her blood
pressure was stabilised, and she regained
consciousness. Pleural intubation was accom-
plished and about 800 ml of grossly blood
stained fluid was obtained. Selective aortic
angiography disclosed an arteriovenous fistula
and a pseudoaneurysm in the 9th left inter-
costal space at the site of the pleural biopsy
(fig 1). A left thoracotomy was performed. A
large blood clot and more than 2 litres of fresh
blood were found in the pleural cavity.
Continuous bleeding was noted at a small
puncture site, corresponding to the pleural
biopsy area. The intercostal artery and vein
were ligated, and pleural decortication per-
formed. The patient recovered uneventfully.

Discussion
Diagnostic thoracocentesis and pleural biopsy
have been recognised for decades as valuable
invasive diagnostic procedures.' Closed
pleural biopsy is a blind procedure and trau-
matic complications are sometimes encoun-

tered. These have included pneumothorax,
haemothorax,2 pancreatic injury with
pseudocyst formation, penetrating injury of
the diaphragm or spleen,3 mediastinal
emphysema, subcutaneous abscess, subcutan-
eous haematoma,4 empyema,1 and seeding of
malignant cells into the needle tract.5 The use
of sonographic guided pleural biopsy may
reduce these complications, especially for the
wall of an encapsulated pleural effusion.6
An inadvertent tear of an intercostal artery

or vein due to closed pleural biopsy occasion-
ally results in massive haemothorax; but we
have been unable to find a report of any
similar case of a persistent arteriovenous fis-
tula following pleural biopsy.

Intercostal vessels usually course along the
interior aspect of the lower margin of the rib
(fig 2). To avoid injury to the intercostal
vessels the thoracocentesis or biopsy needle
should be inserted immediately above the
upper edge of the lower rib and the needle
cutting edge should be directed downward.
The specific cau'se of the intercostal vas-

cular injury in this case is unclear. Movement
of the chest wall, unexpected cough, or other
mechanical factors could have misdirected the
withdrawal channel of the cutting needle. The
intercostal arteriogram showed that the inter-
costal artery and vein were considerably below
the inferior margin of the superior (9th) rib,
and this may have made these vessels more
vulnerable to trauma. It is not clear why the
massive intrapleural bleed from the pseudo-
aneurysm was delayed for eight days.
Presumably a haematoma formed initially
after the injury to the intercostal artery and
vein and this evolved to produce a fistula
between the artery and vein, the haematoma
producing the pseudoaneurysm. The high
pressure within the pseudoaneurysm usually
presents some time after the original trauma,

Figure 2 Diagram of the positional relationships
between intercostal artery, vein, nerve, ribs, and
intercostal space.
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and may explain the delayed bleeding in this
patient.
This case emphasises the need for care in

the selection of a site adjacent to the upper
margin of the inferior rib when a pleural
biopsy is performed.
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Chylothorax secondary
to obstruction of the
superior vena cava: a

complication of the
LeVeen shunt
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Abstract
A case of thrombosis of the superior
vena cava was complicated by bilateral
chylothoraces and a widened media-
stinum. Removal of a clotted LeVeen
shunt led to prompt resolution of the
obstruction and chylothoraces.

Chylothorax is an uncommon result of ob-
struction of the superior vena cava and other
veins, and reported causes include placement
of central venous catheters." We describe a

case apparently caused by a peritoneovenous
shunt.

shortness of breath and a dry, non-productive
cough, accompanied by swelling of the face,
neck, and upper trunk. On examination the
patient was afebrile and in no respiratory
distress. He was noted to have oedema and
plethora of the face and upper trunk and signs
of a right pleural effusion. There was no
abdominal tenderness or clinical evidence of
ascites or organomegaly.

Investigations showed a haemoglobin level
of 15 5 g/dl, a white cell count of 8-6 x 109/l
(normal differential count), platelets 440 x
109/l and normal serum immunoglobulin con-
centrations with no monoclonal bands. The
prothrombin time and partial thromboplastin
time were normal; arterial blood gas analysis
with the patient breathing room air showed
that pH was 7 40, carbon dioxide tension 5 3
kPa and oxygen tension 10 3 kPa.
A chest radiograph confirmed the large

right pleural effusion and showed a small left
pleural effusion, a widened superior media-
stinum, and the LeVeen shunt at the junction
of the superior vena cava and the right atrium.
Computed tomography of the chest showed a
filling defect in the superior vena cava around
the shunt. There was no evidence of extrinsic
compression of the superior vena cava, though
mediastinal and axillary adenopathy was
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Case report
A 43 year old man presented in 1984 with
pancytopenia and splenomegaly. A diagnosis
of hairy cell leukaemia was established by
bone marrow biopsy. Splenectomy led to
resolution of the pancytopenia. The patient
developed malignant ascites and in June 1985
a LeVeen peritoneovenous shunt was in-
serted. The ascites subsequently resolved.
The patient was treated with interferon oc%
(3 million units subcutaneously three times a
week) from July 1987 to September 1988;
haematologically he remained stable and bone
marrow biopsy showed evidence of complete
remission.
The patient presented to us in September

1988 with a four week history of increasing

Computed tomogram showing bilateral chylothoraces,
mediastinal lymphoedema, and lymphadenopathy
(arrow). Note the thrombus in the lumen of the superior
vena cava.
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