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Cunninghamella is a member of the class Zygomycetes. Cunninghamella species include ubiquitous fila-
mentous fungi; infections caused by Cunninghamella species are less frequent but have higher mortality
rates than infections caused by Mucorales group members such as Rhizopus and Mucor. Herein, we re-
ported a rare fatal case of endobronchial metastasis from breast cancer accompanied with Cunning-
hamella bertholletiae tracheobronchial mycetoma.

A 73-year-old female with a history of right-sided breast cancer who had undergone mastectomy 11
years previously and had no recurrence presented to our emergency department with a 1-week history
of left-sided back pain. Chest X-ray revealed left lung atelectasis; bronchoscopy revealed an endobron-
chial mass lesion in the left main bronchus. Pathological examination revealed fungal mycetoma but
malignant lesions were not detected. Endobronchial and lung mycetoma caused by Cunninghamella
bertholletiae were initially diagnosed; liposomal amphotericin B was administered, but her condition
deteriorated. Rigid endoscopy showed growth of hemorrhagic tissue occupying the left main bronchus
just under the carina. Pathological examination of the shaved lesion revealed metastasis from breast
cancer covered with abundant necrotic tissue. No mold was observed in the necrotic tissue; this was
probably due to liposomal amphotericin B treatment.

To our knowledge, this is the first case of endobronchial metastasis from breast cancer accompanied
with Cunninghamella bertholletiae mycetoma. Distinguishing endobronchial metastases from breast
cancer and atypical presentations of Cunninghamella endobronchial mycetomas can be very difficult.
Repeated bronchoscopies maybe helpful in establishing an accurate diagnosis when clinical prognosis
does not match the initial diagnosis.

© 2019 Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. All rights reserved.
1. Introduction

Cunninghamella bertholletiae is a member of the order Mucor-
ales of the subphylum Mucormycotina. Mucorales are
Yoshino-gun, Nara, Japan.
).

d The Japanese Association for Infectio
thermotolerant molds that are ubiquitous in nature and widely
found in organic substrates, including bread, fruits, vegetable
matter, soil, and animal excreta. Mucorales sometimes cause tissue
infarctions and are associated with disseminated and frequently
fatal infections [1]. A hallmark of invasive mucormycosis is the
rapid development of tissue necrosis due to the invasion of blood
vessels and subsequent thrombosis. In most cases, such infections
are relentlessly progressive and result in death unless underlying
risk factors are corrected, and effective antifungal therapy is
us Diseases. Published by Elsevier Ltd. All rights reserved.
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instituted in combination with surgical excision. Based on the
clinical presentation and anatomic predilection, invasive mucor-
mycosis can be classified into six forms; (1) rhinocerebral syn-
drome, or as (2) pulmonary, (3) cutaneous, (4) gastrointestinal, (5)
disseminated, and (6) uncommon presentations. The most com-
mon underlying risk factors for invasive mucormycosis are poorly
controlled diabetes mellitus with metabolic acidosis, administra-
tion of high-dose systemic corticosteroids for solid-organ and he-
matopoietic stem cell transplantations, penetrating trauma or
burns, persistent neutropenia, and the use of deferoxamine-based
therapy for aluminum or iron chelation in patients receiving dial-
ysis or extensive blood transfusions [1]. Herein, we report a rare
fatal case of endobronchial metastasis from breast cancer accom-
panied with tracheobronchial mycetoma due to C. bertholletiae.

2. Case report

A 73-year-old female presented to our emergency department
with a 1-week history of left-sided back pain. She had idiopathic
thrombocytopenic purpura (ITP) since the age of 50 years and had
undergone splenectomy at the age of 62 years, after which, her ITP
was under control. She had also been diagnosed with right-sided
stage IIIA breast cancer at the age of 70 years, and had undergone
right-sided mastectomy and axillary lymph node dissection (level
2). She was recurrence-free on adjuvant letrozole therapy and was
on follow-up in another hospital. She had no history of diabetes
mellitus and underwent annual chest radiographs at the other
hospital for suspected asbestosis. The findings on her chest radio-
graphs remained unchanged until three months before she was
referred to our hospital. At that time, the chest radiograph images
showed pleural calcification near the left diaphragm and left mid-
lung field (Fig. 1a).

At our emergency department, her vital signs were as follows:
consciousness, clear; blood pressure, 163/90 mm Hg; pulse rate, 82
beats/min; SpO2, 97% on ambient air; respiratory rate, 18 breaths/
min with no effort; and body temperature, 36.0 �C. The respiratory
sounds on the left side were weak. The chest radiograph at this
stage revealed atelectasis of the left lung (Fig. 1b); chest computed
tomography revealed that her left main bronchus was obstructed
by a tumor (Fig. 1c). She was initially diagnosed with endobronchial
lung cancer and obstructive pneumonia. The laboratory data are
summarized in Table 1.

Sputum cytology was negative for malignant cells. She was
admitted and administered sulbactam/ampicillin on suspicions of
obstructive pneumonia. Her back pain resolved on day 2; sulbac-
tum/ampicillin was continued until day 7. She underwent a diag-
nostic bronchoscopy on day 6, that revealed an endobronchial mass
lesion almost obstructing the left main bronchus (Fig. 2a). No
Fig. 1. Chest X-ray and computed tomography (CT) findings. (a) Chest X-ray image obtained 3
mid-lung field. (b) Chest X-ray, and (c) CT images obtained on admission revealing obstruc
malignant lesion was seen on histopathology and cytology, and the
lesion was noted to be entirely filled with necrotic tissue, inflam-
matory cells which included neutrophils and lymphocytes, and
fungi-like particles on hematoxylin-eosin (HE) staining (Fig. 2b).
The fungi-like particles were found to be mold on Grocott staining
(Fig. 2c); which was isolated by culturing on Sabouraud Dextrose
Agar, and was suggested Mucorales by the morphology. As deter-
mined using the National center for Biotechnology Information
Basic Local Alignment Search Tool, sequencing of 18S rRNA showed
99% consistency with C. bertholletiae. Therefore, she was initially
diagnosed with endobronchial mycetoma and lung infection
caused by C. bertholletiae.

We administered liposomal amphotericin B (L-AMPHB) intra-
venously at a dose of 5 mg/kg/day for 4 weeks starting from day 14.
Her renal function did not worsen during administration of L-
AMPHB. However, the findings on the chest radiographs deterio-
rated. Shewas transferred to the NaraMedical University hospital, a
tertiary emergency medical facility, on day 39 to undergo rigid
endoscopy to relieve the bronchial obstruction. Rigid endoscopy
showed that the left main bronchus just under the carina was
obstructed by hemorrhagic tissue (Fig. 3a). Pathological examina-
tion of the shaved lesion showed a metastasis from breast cancer
that was covered with abundant necrotic tissue (Fig. 3b and c). No
molds were observed in the necrotic tissue on HE, periodic acid
Schiff (PAS), or Grocott staining and culture. Since the endobron-
chial metastasis from breast cancer grew into the trachea with
necrotic tissue causing obstruction, her respiratory condition
worsened very rapidly before initiation of therapy. She died on day
54 because of the tracheal obstruction. Her family refused patho-
logical autopsy.

3. Discussion

To our knowledge, this is the first reported case of endobron-
chial metastasis from breast cancer accompanied with tracheo-
bronchial mycetoma due to C. bertholletiae. A search of the PubMed
database revealed no reports of C. bertholletiae endobronchial
mycetoma accompanying cancer. It was very difficult to identify
whether the illness was caused by endobronchial metastasis from
breast cancer, an atypical presentation of C. bertholletiae endo-
bronchial mycetoma, or both. We speculate that the patient's
clinical conditionwas influenced by the metastatic lesion as well as
by the endobronchial fungal mycetoma. This was probably because
of two distinct histopathological findings, one finding characteristic
of C. bertholletiae tracheobronchial mycetoma in the first tissue
sample, and another finding characteristic of breast cancer
metastasis in the second tissue sample. We also speculate that
endobronchial metastasis, and possibly lung metastasis existed at
months before admission showed pleural calcification near her left diaphragm and left
tion of the left main bronchus by the tumor and atelectasis of the lung (red arrow).



Table 1
Laboratory findings on admission.

Fig. 2. Bronchoscopy findings. a) Bronchoscopy revealing almost complete obstruction of the left main bronchus by the white colored endobronchial mass. b) hematoxylin-eosin
staining of the endobronchial mass lesion. c) Grocott staining of the endobronchial mass lesion.

Fig. 3. Rigid endoscopy findings. a) Rigid endoscopy revealing growth of the endobronchial mass and its location in the main bronchus under the carina (white arrow). b)
Hematoxylin-eosin staining of the endobronchial mass lesion showing an endobronchial metastasis from breast cancer (red arrow) surrounded by abundant necrotic tissue (black
arrow). c) Estrogen receptor staining of the endobronchial mass lesion, which revealed that it was breast cancer (red arrow).

K. Uno et al. / J Infect Chemother 25 (2019) 1065e1069 1067



K. Uno et al. / J Infect Chemother 25 (2019) 1065e10691068
the peripheral part of the bronchus when the first bronchoscopy
was performed, and that the mold was attached to the surface of
the metastasis, which progressed into the mycetoma. The second
pathological examination revealed abundant necrotic tissue sur-
rounding the metastasis from breast cancer. Although no findings
indicative of mold were observed, this was consistent with both,
cancer necrosis and mold mycetoma. The efficacy of L-AMPHB was
probably responsible for these findings.

Roden et al. reviewed the epidemiology and outcomes of
mucormycosis in 929 reported cases [2]. They reported that unlike
other mold fungi, Mucolares change their phenotypes according to
the host conditions. They described that rhinocerebral syndrome, a
cutaneous pattern, and pulmonary involvement were the most
common in patients with diabetes, without any underlying condi-
tions, and with malignancies or bone marrow and solid organ
transplants, respectively. Moreover, among the 154 patients with
malignancies, mucormycosis was reported in only 7 patients with
non-hematological malignancies.

In this case, the patient was initially diagnosed with
C. bertholletiae tracheobronchial mycetoma. However, the clinical
manifestation was not characteristic of C. bertholletiae infection.
Clinical manifestations of pulmonary mucormycosis are generally
similar to those of invasive aspergillosis. Patients having pulmonary
mucormycosis present with fever, cough, pleuritic chest pain, and
rapidly progressive dyspnea. In such cases, regular chest radio-
graphs show a multitude of patterns, including (in descending or-
der of frequency) lobar consolidation or nonspecific infiltrates,
cavities, masses, nodules, and wedge-shaped infarcts of the lung
[1]. However, disease progressionwas not so fulminant in this case.
Some atypical presentations of pulmonary mucormycosis have
been reported, including chronic infections in relatively immuno-
competent hosts, with symptoms lasting for several months, mul-
tiple mycotic pulmonary artery aneurysms and pseudoaneurysms,
bronchial obstructions, asymptomatic solitary nodules, and even
normal chest radiograph findings [3].

He et al. reported 12 cases of tracheobronchial mucormycosis
that were treated in their institution and reviewed 48 cases that
were previously reported in English literature [4]. Most patients
had underlying medical conditions; diabetes mellitus and renal
insufficiency were the most common predisposing factors. Some
degree of immunosuppression was observed in 31.7% patients and
6.7% had solid malignancies. Fever, cough, dyspnea, hemoptysis,
and chest painwere themost common symptoms. However, 5.1% of
patients were asymptomatic. Most cases were diagnosed using
bronchoscopic biopsy. In only one reported case in literature,
Cunninghamella species were isolated from endobronchial myce-
tomas [5]. In that case, lobectomy was performed without major
complications after administering oral itraconazole for 6 weeks.
Our patient could not undergo operation because her general
condition was considerably poor.

We chose L-AMPHB 5 mg/kg/day for treating the C. bertholletiae
mycetoma. No prospective randomized trials have been conducted
for defining the optimal antifungal therapy for mucormycosis. The
Clinical and Laboratory Standard Institute (CLSI) has developed a
reproducible procedure for antifungal susceptibility testing of
Mucorales species as described in the M38-A2 broth microdilution
document [6]. However, minimal inhibitory concentration (MIC)
distributions, clinical breakpoints, and epidemiological cutoff
values are not available for Mucorales species. Some studies have
reported that posaconazole has good anti-fungal activity in vitro
and in vivo [1,3,7e10]; however, posaconazole is not available in
Japan. Petrikkos reported that L-AMPHB 5e15 mg/kg/day is the
therapy of choice in most zygomycosis cases [11]. Espinel-ingroff
et al. reported the MIC distributions of antifungal agents from 32
C. bertholletiae clinical isolates; the MIC distribution of
amphotericin B ranged from 0.25 mg/mL to 8.0 mg/mL [8]; this value
was higher than that for most non-dermatophytic opportunistic
filamentous fungi, which have MIC distributions ranging between
0.5 and 2.0 mg/mL according to the CLSI M38-A2 [6]. Roden et al. [2]
reported that infectionwith Cunninghamella species was one of the
independent risk factors for mortality among patients with
mucormycosis. Furthermore, the high MIC distribution in Cun-
ninghamella may be related to high mortality; high doses of L-
AMPHB could increase nephrotoxicity. A phase II clinical trial is
needed to address the validation of high doses of L-AMPHB (10 mg/
kg/day) in mucormycosis [12]. However in this case, there was no
need to treat with high doses of L-AMPHB because abundant
necrotic tissuewas seen on rigid endoscopy, whichmeant L-AMPHB
was apparently effective in treating the C. bertholletiae mycetoma.

In this case, bronchoscopy did not provide any evidence of
malignancy; therefore, endobronchial metastasis from breast can-
cer could only be diagnosed after performing rigid endoscopy, in
which a larger tissue sample was taken. It was very difficult to
accurately diagnose whether it was mycosis or malignancy.
Marchioni et al. reported the occurrence of endobronchial metas-
tases from extrapulmonary solid tumors, in which breast cancer
was the most common primary neoplasm, followed by colorectal,
renal, gastric, and prostate cancers [13]. According to the literature,
in 48 of 52 cases, endobronchial metastases from breast cancers
were recognized after primary cancer diagnosis. The temporal la-
tency between the occurrence of endobronchial metastasis and
primary breast cancer ranged from 17.66 to 154.48 months. This
range is consistent with the latency period observed in this case.

In conclusion, to our knowledge, this was the first case of
endobronchial metastasis from breast cancer accompanied with
C. bertholletiae mycetoma. Distinguishing between endobronchial
metastases from breast cancer and atypical presentations of Cun-
ninghamella endobronchial mycetomas is very difficult. Our find-
ings show that repeated bronchoscopies might be necessary to
obtain an accurate diagnosis in cases where the clinical prognosis
does not match the initial diagnosis.
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