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Treatment of symptomatic pulmonary
aspergillomas with intracavitary instillation of
amphotericin B through an indwelling catheter

M Jackson, C D R Flower, JM Shneerson

Abstract
Background-The treatment of sympto-
matic pulmonary aspergillomas can be
difficult. One approach has been to
deliver antifungal drugs directly into the
lung cavity. The use of this method of
treatment is described in which an
indwelling percutaneous catheter is used
which avoids repeated needlings of the
cavity and may allow extended treatment
on a domiciliary basis.
Methods-Amphotericin B was delivered
through indwelling percutaneous intra-
cavitary catheters to treat five sympto-
matic episodes in four patients with
pulmonary aspergillomas.
Results-The treatment was well toler-
ated by all patients and their symptoms
resolved in four of the five episodes. Two
patients died, one from an unrelated
bronchopneumonia and the other from
advanced cachexia. Two patients remain
symptom free after eight and 12 months.
Conclusions-Intracavitary administra-
tion of amphotericin through an
indwelling catheter should be considered
for any patient who has troublesome
sputum production, haemoptysis, or
systemic symptoms attributable to an
aspergilloma.
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Pulmonary aspergillomas may develop in cav-
itating lung disease of any cause. They are

most frequent following tuberculosis and sar-

coidosis and in the upper lobes. The majority
of patients with aspergillomas present to tho-
racic physicians and surgeons with a produc-
tive cough or systemic symptoms such as

malaise, weight loss, and fever. An important
complication is haemoptysis which may be
minor but can be life threatening and is the
cause of death in up to 26% of patients.'
The treatment of symptomatic aspergillo-

mas is difficult. Many patients have poor lung
function associated with the underlying dis-
ease and are not suitable for surgical resec-

tion. There is a significant morbidity and
mortality after resection even in patients with
reasonable preoperative pulmonary function.2
Intravenous amphotericin B is ineffective3
and the role of new oral antifungals, such as

itraconazole, remains to be defined.4 Several
antifungal agents have been delivered topi-

cally, both bronchoscopically and percuta-
neously, with encouraging results.59 This
treatment is, however, rarely employed, possi-
bly because of the difficulty that has been
experienced in the past with retaining
catheters and fears about allergic reactions to
and toxicity of amphotericin. We report our
experience of the treatment of four patients
with symptomatic aspergillomas with intra-
cavitary amphotericin B delivered through
indwelling percutaneous catheters.

Methods
The presence of an aspergilloma was sus-
pected from the appearance of the chest
radiograph in each case. Conventional
tomography (case 1) or computed tomogra-
phy (cases 2, 3, and 4) was then performed to
confirn the-presence of the cavity and fungus
ball and to map out an access route for percu-
taneous catheter insertion.

In all four patients the catheter was
inserted under local anaesthesia using single
plane fluoroscopic guidance. The cavity was
punctured percutaneously with an 18 gauge
needle through which a guidewire was
threaded until its tip lay coiled within the cav-
ity. In cases 1 and 2 an 8 Fr Teflon pigtail
was then passed into the cavity over the
guidewire which was subsequently removed.
In cases 3 and 4 an 8 Fr van Sonnenberg
catheter was inserted using the same tech-
nique. In all cases the shortest route between
skin and cavity was chosen and healthy lung
was not transgressed by the catheter. At -the
end of the procedure the catheter was sutured
to the skin and left in place for injection of
amphotericm.
An initial dose of 5 mg amphotericin B was

administered and the dose was increased each
day to 10, 20, 30, 40, and 50 mg delivered
daily.- The amphotericin B was diluted in
20 ml 5% dextrose in water and injected over
5-10 minutes. The patients were positioned
to minimise coughing and to allow the
amphotericin to remain in the cavity. Suction
was not applied to the -catheters. The treat-
ment was continued until the symptoms
resolved or the clinical situation precluded
further treatment.

Case reports
CASE 1
A 61 year old man with berylliosis presented
with malaise, 12-6 kg weight loss, fever,
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increased sputum production, and occasional
haemoptysis over a period of 19 months. A
chest radiograph and tomograms showed a
left apical cavity with a fungal ball. Aspergillus
precipitins were positive and the fungus was
isolated from his sputum and from bronchial
washings. A catheter was inserted and he was
given a total of 600 mg amphotericin B. His
sputum production lessened and fever
resolved but he remained cachectic and died
three weeks later. Post mortem examination
and microbiological investigation of the cavity
showed that it was sterile. There were no
adverse effects resulting from the ampho-
tericin treatment.

CASE 2
A 79 year old man presented with malaise,
weight loss, increased sputum production,
and a cutaneous vasculitis. A chest radio-
graph showed a left apical cavity with a pre-
sumed aspergilloma which was confirmed by
computed tomography. An underlying cause
for the cavitation was not established. He had
undergone a partial gastrectomy previously.
Aspergillus fumigatus was isolated from his
sputum and from washings from the cavity. A
catheter was inserted and he was given a total
of 415 mg amphotericin B. His symptoms
were unchanged. He developed an unrelated
Haemophilus influenzae bronchopneumonia
and died three weeks later. A post mortem
examination was performed and Aspergillus
fumigatus was isolated from the fungal ball.

CASE 3
A 48 year old man with pulmonary cavities
following tuberculosis presented wit-h symp-
toms of malaise, increased sputum, fever, and
intermittent mild haemoptysis. Investigations
revealed positive Aspergillus precipitins and
the fungus was isolated from his sputum. A
chest radiograph showed a right apical cavity
with evidence of an aspergilloma- on com-
puted tomography. Following insertion of a
van Sonnenberg catheter he was given a total
of 3 g amphotericin B over nine weeks. The
majority of his treatment was on a domiciliary
basis. During this period his care was compli-
cated by a superadded infection with E coli
which was treated with oral amoxycillin. His
symptoms completely resolved and he
remained well for 18 months, at which time
he again experienced increased sputum pro-
duction, fever, and weight loss. The chest
radiograph was unchanged, the precipitins
remained positive, and Aspergillus was isolated
from his sputum. A second catheter was
inserted and he was given a total dose of 400
mg amphotericin over eight days. He experi-
enced a mild febrile reaction to the first dose
which required no specific treatment. His
symptoms again completely resolved and he
has remained well during a further 12 months
follow up.

CASE 4
A 41 year old man who was an insulin depen-
dent diabetic and had previously been treated
for pulmonary tuberculosis presented with

malaise, a productive cough, and weight loss.
Investigations revealed no evidence of tuber-
culous reactivation and a chest radiograph
showed a left apical cavity with a typical
aspergilloma. His Aspergillus precipitins were
positive and the fungus was isolated from his
sputum. A van Sonnenberg catheter was
inserted into the cavity; washings from the
cavity at this time also revealed Aspergillus
fumigatus. He was given daily intracavitary
amphotericin to a total dose of 2-4 g with no
adverse drug reaction. Follow up computed
tomography revealed no change in the size of
the cavity and fungus ball. All of his symp-
toms resolved, however, and he remains well
eight months later.

Discussion
Aspergilloma formation is an uncommon
event in cavitating lung disease. The 1964-5
BTTA survey of patients with residual tuber-
culous cavities showed that 14% of 544 such
patients had radiological evidence of an
aspergilloma.10 The patients with an
aspergilloma were more likely to have symp-
toms of cough and haemoptysis than those
without, but the mortality in the two groups
was no different. Treatment of patients with
aspergilloma is therefore confined to those
with significant haemoptysis, copious produc-
tive cough, or systemic symptoms of malaise,
weight loss, and fever.
The treatment of such patients is compli-

cated by their underlying lung disease which
is often extensive. Surgical resection of
aspergillomas i-s associated with a significant
morbidity and mortality. Jewkes et a12
reported a 7% postoperative mortality rate
and 15% developed major complications such
as bronchopleural fistula and haemorrhage.
Those treated by resection had a better sur-
vival -rate than those treated medically, but
this may have been a result of their better
underlying lung function. Varkey and Rose"
reported a 7% mortality rate- and a major
complication rate of 20%. Patients who were
felt to be unfit for resection were submitted
for cavernostomy but four out of nine
patients treated by this method died.2
A number of medical approaches have

been explored, including the successful use of
radiotherapy for massive-haemoptysis from an
aspergilloma."2 Intravenous amphotericin B
has been found to be ineffective3 and is poorly
tolerated. Some success has been reported
with a new oral antifungal, itraconazole,
but only after several months of treatment
during which time spontaneous lysis of
the aspergillomas may have occurred.4
Endobronchial instillation of antifungal
agents has been used but the number of
reported cases is small.5
The feasibility of direct intracavitary treat-

ment has increased with improvements in
percutaneous catheter techniques and radio-
logical imaging. Computed tomography
provides precise anatomical localisation of
the cavity or cavities as well as demonstrating
intracavitary masses likely to represent
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fungus. In all four of our patients the catheter
was inserted under fluoroscopic guidance but
could have been placed equally effectively
during initial computed tomographic assess-
ment. In our patients the procedure was well
tolerated and without complication in all
cases.

Intracavitary instillation of sodium iodide
solution, nystatin, or amphotericin B paste,
and amphotericin B in solution alone or with
other agents, has been tried. Krakowka et a16
reported 20 patients who were treated with a
paste containing nystatin or amphotericin B
administered by between five and 18
needlings. Haemoptysis lessened in all of the
patients and the aspergillomas regressed or
disappeared in 11 out of 20 cases. Hargis
et a18 reported six patients treated with intra-
cavitary amphotericin. Four patients received
repeated percutaneous injections and two
were treated with an indwelling catheter.
Four patients improved symptomatically, one
did not tolerate the treatment because of
repeated systemic reactions, and one did not
respond to treatment. Shapiro et al9 recently
reported the successful treatment of six
episodes of acute haemoptysis in four patients
with intracavitary instillation of amphotericin
B, N-acetylcysteine, and aminocaproic acid
through a percutaneously placed catheter.
The determination of the optimal dose of

intracavitary amphotericin and length of
treatment is difficult to judge and probably
depends both on the load of Aspergillus and
the accessibility of the fungus to the drug.
The chest radiograph is an insensitive method
of monitoring treatment as the visible ball
may contain only dead Aspergillus following
treatment as in case 1. Aspergilus precipitins
are useful to confirm the nature of the condi-
tion but conversion to seronegativity occurs
after killing of the fungus. Case 3 demon-
strates that a standard dose cannot be recom-
mended since this patient relapsed despite
having received the largest dose of ampho-
tericin. In practice treatment is continued
until the patient's symptoms have fully
resolved and is extended for a further, arbi-
trary, period.
The use of an indwelling percutaneous

catheter has several advantages. It allows
delivery of antifungal treatment directly into
the cavity containing the aspergilloma and
allows a full course of treatment without
repeated needlings of the cavity. The inser-
tion of the catheter is performed easily under
local anaesthesia and we have not experi-
enced toxic side effects from the ampho-
tericin. In contrast to surgical resection there
is no loss of lung tissue and the treatment can
be repeated if necessary. Once treatment has
begun it can be continued on a domiciliary
basis. In all five instances the insertion proce-
dure was tolerated without complication and
the instillations were not associated with any
significant systemic reaction.
Our experience confirms that intracavitary

amphotericin through an indwelling catheter
is an effective and well tolerated treatment
and we suggest that it should be considered
for any patient who has troublesome sputum
production, haemoptysis, or systemic symp-
toms attributable to an aspergilloma.
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