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Abstract: Invasive pulmonary aspergillosis (IPA) is commonly seen in immunocompromised patients, and

tracheoesophageal fistula (TEF) induced by IPA is rare and seldom reported. Management of these critically il

patients is challenging and often requires a multidisciplinary approach. The authors reported an adult suffering

from aplastic anemia who developed TEF caused by IPA. The diagnosis was confirmed following bronchoscopy and

histopathological examination. Antifungal and bronchoscopic intervention provided a cure without any recurrence

as yet.
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Introduction

Invasive pulmonary aspergillosis (IPA) often develops in
severely immunocompromised patients which is associated
with a high rate of short-term mortality. The classic risk
factor for IPA is neutropenia, and the likelihood of IPA
correlates with its duration and depth. Although exposure
to aspergillus conidia through inhalation is common,
tracheoesophageal fistula (TEF) induced by IPA has seldom
been reported yet. It is very hard to treat the patient with
IPA and TEF. A multidisciplinary care may improve the

outcomes.

Case presentation

A 54-year-old male who had been diagnosed with aplastic
anemia for 5 years presented to our intensive care unit
(ICU) with dyspnea for two weeks. He also complained
chest discomfort and intermittent hemoptysis for about
one month. On physical examination, he appeared
alert, cyanotic with fever up to 38.4 °C and inspiratory
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wheezing could be clearly heard in his main airway
but respiratory sounds were diminished on the right
upper lobe. Laboratory findings on admission were
as follows: leukocyte 0.15x10%/L, absolute neutrophil
count 0.01x10°/L, hemoglobin 47 g/L, platelet 2x10°/L,
galactomannan 1.45 pg/L, B-D-glucan 159.6 pg/mL.
Chest computed tomography (CT) performed at admission
showed airway constriction and halo sign in right upper lobe
(Figure ). Aspergillus hyphae could be detected in sputum
direct smear largely that revealed the patient was suffering
IPA (Figure 2). Because of the low level of platelet and high
risk of bleeding, the patient refused bronchofiberscopy.
Voriconazole which was the antifungal agent of choice for
treatment of IPA according to almost all guidelines based
on a significant mortality benefit was initiated (intravenous
medication, 200 mg q12 h) (1). The symptoms of chest
discomfort and hemoptysis persisted despite high-flow nasal
cannula oxygen therapy for one week.

One week after ICU admission, a yellow-red lump
measuring 3 cm in diameter was coughed up. Hemoptysis
was heavily and relieved after hemocoagulase was given
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Figure 1 Chest CT scan. (A,B) Axial and sagittal CT images show airway constriction (red arrow); (C,D) halo sign in right upper lung (red

arrow). CT, computed tomography.

Figure 2 Sputum direct smear. Aspergillus hyphae can be detected

in sputum smear (Gram stain 100x).
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for 3 days. The patient’s abdomen was distended with the
high-flow nasal cannula oxygen therapy. Histopathological
examination of the lump presented necrosis tissue of the
airway wall with typical aspergillosis hyphae (Figure 3).
Another chest CT scan was ordered the next day
which reported TEF (Figure 4). Aspergillus might be
responsible for the result. Bronchoscopy detected the
fistula (approximate 1.5 cm diameter) and extensive
pseudomembrane formation around tracheal membrane.
Histopathological examination of the pseudomembrane
also revealed typical aspergillosis hyphae. Right principal
bronchi was occluded >50% by polypoid granulation as well
as right superior lobar bronchus (Figure 5). Bronchoalveolar
lavage fluid (BALF) galactomannan was also tested and the
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Figure 4 Tracheoesophageal fistula image. Axial chest CT images
show tracheoesophageal fistula (red arrow). CT, computed

tomography.

result was for beyond the upper normal limit (5 pg/L).

Because of the poor performance condition and short
life expectancy without proper treatment, multidisciplinary
team working was provided. The panel consists of
intensivists, thoracic surgeons, infectious disease specialists,
respiratory specialists, microbiologists and clinical
pharmacists. First, antifungal treatment was strengthened,
amphotericin B (5 mg/kg) combined with voriconazole was
also prescribed. Second, piperacillin/tazobactam was also
prescribed (4.5 g q12 h) to prevent aspiration pneumonia
duo to severe reflux. General treatment, such as indwelling
jejunal-tube and intravenous hyperalimentation were also
ordered.

In these patients, we decided to insert an airway stent
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alone, the main reasons are as follows: (I) the TEF sat in
the upper esophageal which was proximal to esophageal
entrance; (II) pseudomembranes were found in trachea by
bronchoscopy which led to airway stenosis. Esophageal
stent alone could not solve the symptom; (III) the
persistent pressure to the wall of esophagus and airway
after esophageal stenting is also an important cause which
may leads to TEF; a straight and hourglass-shaped stents
was placed by thoracic surgeons (Figure 5D), which was
the most important thing to the patient. The stent was
not removed due to the large size of fistula which was
hard to heal and the stent was in good position verified by
bronchoscopy in June this year. Complications of stenting,
such as stent migration, granulation tissue formation, and
retained secretions were not identified during follow up for
one year.

Discussion

Acquired TEF may be induced by infection with different
microorganisms such as tuberculosis, actinomycosis or
malignant tumors (2). TEF caused by IPA is rare and seldom
be reported. The only case reported by Joseph in 1994 was
a child with bone marrow transplantation who had a poor
outcome without intervention therapy (3). IPA is associated
with a high rate of short-term mortality. The one-year
mortality in IPA patients was up to higher than 70% and the
cause of death in IPA patients not only included anoxia and
respiratory failure, but also tracheal bronchus impairing (4).
Despite marked improvements in bronchoscopic
interventional treatment as well as antifungal treatment,
the majority of patients with TEF are not responsive to
conservative medical treatment and the clinical outcome
is dismal (5). Consensus documents have recently been
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Figure 5 Bronchoscopy image. (A) Tracheoesophageal fistula (red arrow) and extensive pseudomembrane formation around tracheal

membrane can be detected by bronchoscopy (yellow arrow); (B) obstruction >50% of right principal bronchi caused by polypoid

granulation (yellow arrow); (C) right superior lobar bronchus occlusion by necrotic tissues (yellow arrow); (D) airway stenting was placed by

bronchoscopic intervention therapy.

released advocating for institutions with multidisciplinary
care teams to improve the outcomes of patients with severe
respiratory disease. Thus, a multidisciplinary approach is
required to increase the efforts to preserve the life of IPA
patients with severe complications.

The diagnosis of IPA in our patient was confirmed by
chest CT scan, serum GM test and sputum direct smear
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at the first week in ICU stay. Although timely antifungal
therapy was given, prolonged neutropenia, caused by
aplastic anemia may be a predisposing factor for the
development of invasive aspergillosis. The aspergillus
penetrated the mucosa leading to obstruction of the right
main bronchus and subsequently to the TEF. The fistula
was noticed during high-flow nasal cannula oxygen therapy
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with the symptom of abdomen distension and confirmed by
bronchoscopy.

Early detection by routine bronchoscopy is crucial in the
diagnosis and treatment of IPA, because some patients with
IPA may have normal chest X-rays as a result of inadequate
inflammatory response. Tracheobronchial disease is the
earliest and most common manifestation of IPA, usually
diagnosed when ulcerations or pseudomembranes are
noted on surveillance bronchoscopy, or on diagnostic
bronchoscopy for symptoms such as fever, cough and
wheezing (6). TEF is identified by an abnormal connection
(fistula) between the esophagus and trachea. With the
development of endoscopic techniques, the treatment
of TEF has made marked progress (7). Bronchoscopic
intervention provides a good choice to palliate symptoms
and reconstruct the airway and esophagus instead of
surgical intervention especially in the patients with critical
status. Airway stenting via endoscopic techniques is by far
the optimal clinical option (8,9). The patients we reported
were the one with aplastic anemia who had a very low level
of platelet (2x10°/L) which might easily cause bleeding by
surgery. More important, stomal leak occurs frequently
in patients with infectious diseases, malnutrition or
immunosuppression. So airway stent is the best choice to
this patient which is effective to seal the fistula and prevent
the leakage of liquid or gas.

In aggregate, we reported the first case of TEF
induced by IPA which was cured by multidisciplinary care.
Antifungal and bronchoscopic intervention was provided
during ICU stay. Early detection and treatment of the
disease did improve the outcomes. This experience is worth
learning.
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