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Pulmonary and endobronchial mucormycosis: a case report

Mucormicosis pulmonar y endobronquial: reporte de caso
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ABSTRACT. The case of a male patient who was admitted to the
pulmonology department for a diagnostic protocol for left apical cavitation
is presented. One of the risk factors he had was type 2 diabetes. His
condition began with productive cough, whitish sputum, and dyspnea.
During the diagnostic process, a bronchoscopy study was performed,
revealing endobronchial invasion. Samples were taken, and in the initial
assessment, tuberculosis was ruled out due to its high prevalence in
our region. Ultimately, the diagnosis was established as pulmonary
mucormycosis and an uncommon endobronchial mucormycosis, both
of which have a high mortality rate.
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INTRODUCTION

Mucormycosis is an opportunistic infection caused by
mucoral fungi of the class Zygomycetes." These mucoral
fungi are ubiquitous, saprophytic and not very demanding;
they are found in soil or decaying organic matter. Among
them, three genera are known to be pathogenic to humans:
Rhizopus, Absidia and Mucor. Their optimum growth
temperature is 28 to 30 °C under aerobic conditions, with
an incubation period of two to five days. Incubation may
begin with inhalation of spores or direct inoculation of
injured skin.” The most common types of mucorales isolated
from patients with mucormycosis are Absidia, Rhizopus and
Rhizomucor. These species are believed to be ubiquitous
saprophytes and soil is their main habitat. Sporangiospores
released by the mucorales range in diameter from 3 to

RESUMEN. Se presenta el caso de un paciente masculino que ingres6
al servicio de neumologia para someterse a un protocolo diagnéstico
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productiva, expectoracién blanquecina y disnea. Durante el proceso de
diagnéstico se realizé un estudio de broncoscopia en el que se observé
invasién endobronquial. Se tomaron muestrasy, en primera instancia, se
descart6 la tuberculosis debido a su alta prevalencia en nuestro medio.
Finalmente, el diagndstico se establecié como mucormicosis pulmonar
y mucormicosis endobronquial poco comtin, ambas condiciones con
una alta tasa de mortalidad.
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11 um and can aerosolise, which disperses them into the
environment and can lead to upper or lower respiratory
tract infections.?

Pulmonary mucormycosis is the third most common
presentation of this disease and is characterised by its
aggressive clinical course, with a mortality rate of more
than 50%.° In the United States, the estimated incidence
of this disease is 1.7 cases per million people per year;
according to a review of 116 cases of mucormycosis,
22% are pulmonary mucormycosis.* There are numerous
predisposing clinical factors, such as uncontrolled
diabetes mellitus, diabetic ketoacidosis, chemotherapy,
haematological malignancies (leukaemia and lymphoma),
immunosuppressive therapy, acquired or congenital
neutropenia, antibiotic therapy, metabolic acidosis due to
chronic salicylate intoxication, elastoplasty dressings, renal
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failure, prolonged postoperative period, solid tumours,
solid organ transplantation, agammaglobulinaemia and
burns.”® In patients with haematological malignancies,
mucormycosis most commonly affects the lungs (58-81%).°

The diagnosis of pulmonary mucormycosis represents a
challenge, as late diagnosis can have serious consequences.
Therefore, it is of utmost importance to consider this disease
among the possible differential diagnoses, especially in
immunocompromised individuals. This article presents the
case of a patient diagnosed by culture with mucormycosis.

CASE PRESENTATION

A 68-year-old man presented to our hospital in July 2023
with a non-productive cough with whitish expectoration,
accompanied by dyspnoea on medium exertion; he denied
fever and suffered a weight loss of 6 kg in the last few weeks.
After receiving anti-infective treatment in the emergency
department for two days, with little improvement, he was
admitted to pneumology for diagnostic and therapeutic
protocol; a chest X-ray was taken on admission (Figure
1); a chest CT scan was scheduled (Figure 2), where a
well-defined cavitated mass was found within the left
upper lobe, with the sign of the air like a crescent moon.
Due to a suspected diagnosis of pulmonary tuberculosis,
a bronchoscopy study was requested for bronchoalveolar
lavage and acid-fast bacilli (AFB) test, mycobacterial and
fungal cultures, as well as bacterial cultures. During the
fibrobronchoscopy study, a whitish exophytic mass was
observed in the anterior wall of the left S3 segment, so

Figure 1. Chest X-ray. It shows a ball-shaped cavitated mass with
crescentic cavitation in the posterior segment of the left upper lobe.
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Figure 2: Chest CT scan. It shows a well-defined cavitated mass within
the left upper lobe, with an air crescent sign. Nodules of different sizes are
seen around the lesion and in the left upper lobe.

Figure 3: Fibrobronchoscopy. A whitish exophytic mass is seen in the
anterior wall of the left S3 segment.

it was decided to take a biopsy and samples (Figure 3);
subsequently, by histopathological study, the diagnosis
of mucormycosis was made and, by culture, Absidia
mucormycosis. Management with amphotericin B was
started; during the first three days of treatment, the
patient’s oxygen requirement increased, a new chest X-ray
was requested; he arrived at the 15-litre reservoir mask
with 90% saturation, tachypnoea, respiratory rate 30 per
minute, with thoracoabdominal dissociation, and advanced
airway management was decided. He died of septic shock
in the first 12 hours of his stay in respiratory intensive care.
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DISCUSSION

We present the case of a 68-year-old male patient with
a history of type 2 diabetes mellitus with poor control as
the only risk factor. Initially, a possible Mycobacterium
tuberculosis infection was considered, so it was decided to
perform a bronchoscopy to obtain bronchoalveolar lavage
samples, while awaiting the results of acid-fast bacillus
(AFB) and GenXpert tests. The pulmonary infiltration
progressed and, due to positive mycology culture results
for mucor, treatment with antifungal agents, including
continuous amphotericin B, was initiated. Unfortunately,
the patient received a late diagnosis of pulmonary
mucormycosis and his prognosis proved fatal during
intensive respiratory therapy.

Pulmonary mucormycosis develops due to inhalation of
fungal spores in the bronchioles and alveoli, usually leading
to rapid progression to pneumonia or endobronchial disease.
In rare cases, this infection can lead to endobronchial
lesions and complications associated with airway
obstruction. Haemoptysis is a common symptom when
vascular invasion occurs, which can sometimes be fatal.
Symptoms of pulmonary mucormycosis are usually non-
specific, even in advanced stages of infection, and may
include fever, dyspnoea, cough and chest pain. Rarely,
the disease may manifest as progressive subcutaneous
emphysema, Pancoast syndrome, Horner syndrome or
chronic mediastinitis and bronchial perforation.®*

Patient immunosuppression appears to be the most
critical risk factor predisposing the patient to mucormycosis.
Diabetes is also considered an important risk factor, as it
significantly decreases the function of the immune system
and increases the risk of various infections."

Pulmonary mucormycosis can cause pulmonary
embolism because mucorales species tend to invade the
elastic intima of large and small blood vessels, which can
lead to thrombosis, bleeding and infarction. This may be
an important diagnostic clue when pulmonary embolism
of unknown cause occurs in patients with signs of
pulmonary infection. Therefore, physicians should be alert
and consider the possibility of pulmonary mucormycosis
in these cases.

Radiological manifestations of pulmonary mucormycosis
are mostly non-specific; more than 80% of patients show
abnormal findings on chest radiographs." Findings may
include consolidation, cavitation, air crescent sign, halo sign,
inverted halo sign, multiple or solitary pulmonary nodules
or masses, bronchopleural fistulas, pulmonary artery
pseudoaneurysms, lymphadenopathy and pleural effusion.
Cavitation is seen in up to 40% of cases, although the air
crescent sign is rare. High-resolution computed tomography
(CT) may be more sensitive in detecting the disease and may
find evidence of infection earlier than conventional chest

X-rays. The right lung is affected more frequently than the
left, and there is a predilection for upper lobe involvement,
although the reason behind this is unknown. The present
case reported a right upper lobe lesion, as do the majority
of cases in the literature."

Histopathologically, vascular invasion with tissue necrosis
and neutrophilic tissue infiltration is common to all types
of mucormycosis. Diagnosis is made by demonstrating
the presence of broad (6-16 um diameter), non-septate
(coenocytic), ribbon-like, right-angled branching hyphae
in a routine haematoxylin and eosin stained tissue
specimen. Special fungal stains are usually not necessary
to establish the diagnosis. Less common and less specific
features of pulmonary mucormycosis include bronchial
invasion, pneumonia, lung abscesses and granulomatous
pneumonitis.”

CONCLUSIONS

Pulmonary mucormycosis is primarily an opportunistic
infection caused by mucorales. Such fungal infection
occurs mainly in patients with immune system deficiency,
although it may rarely attack immunocompetent
patients. Due to its high mortality rate, clinicians must
make judgements about suspected cases correctly and
promptly to avoid misdiagnosis and delays in treatment.
Early diagnosis of pulmonary mucormycosis remains
a clinical challenge due to the lack of specific clinical
manifestations. Firstly, clinicians need to be aware that
pulmonary mucormycosis can occur in patients with
normal immune function, especially when routine anti-
infective treatments fail.

REFERENCES

1. Hibbett DS, Binder M, Bischoff JF, Blackwell M, Cannon PF, Eriksson
OE, et al. A higher-level phylogenetic classification of the Fungi. Mycol
Res. 2007;111(Pt 5):509-547. Available in: https://doi.org/10.1016/}.
mycres.2007.03.004

2. Spellberg B, Edwards J Jr, Ibrahim A. Novel perspectives on
mucormycosis: pathophysiology, presentation, and management.
Clin Microbiol Rev. 2005;18(3):556-569. Available in: https://doi.
org/10.1128/cmr.18.3.556-569.2005

3. Jeong W, Keighley C, Wolfe R, Lee WL, Slavin MA, Kong DCM, et
al. The epidemiology and clinical manifestations of mucormycosis: a
systematic review and meta-analysis of case reports. Clin Microbiol
Infect. 2019;25(1):26-34. Available in: https://doi.org/10.1016/j.
cmi.2018.07.011

4. Aboutanos MB, Joshi M, Scalea TM. Isolated pulmonary
mucormycosis in a patient with multiple injuries: a case presentation
and review of the literature. J Trauma. 2003;54(5):1016-1059. Available
in: https://doi.org/10.1097/01.ta.0000023169.90650.6b

5. Bigby TD, Serota ML, Tierney LM Jr, Matthay MA. Clinical spectrum
of pulmonary mucormycosis. Chest. 1986;89(3):435-439. Available
in: https://doi.org/10.1378/chest.89.3.435



Rabadan-Armenta SJ et al. Pulmonary and endobronchial mucormycosis

Mugeetadnan M, Rahman A, Amer S, Nusrat S, Hassan S, Hashmi S.
Pulmonary mucormycosis: an emerging infection. Case Rep Pulmonol.
2012;2012:120809. Available in: https://doi.org/10.1155/2012/120809
Mohammadi A, Mehdizadeh A, Ghasemi-Rad M, Habibpour H,
Esmaeli A. Pulmonary mucormycosis in patients with diabetic
ketoacidosis: a case report and review of literature. Tuberk Toraks.
2012;60(1):66-69. Available in: https://doi.org/10.5578/tt.2464
Pagano L, Offidani M, Fianchi L, Nosari A, Candoni A, Piccardi M,
etal. ; GIMEMA (Gruppo ltaliano Malattie EMatologiche dell’Adulto)
Infection Program. Mucormycosis in hematologic patients.
Haematologica. 2004;89(2):207-214.

Bansal M, Martin SR, Rudnicki SA, Hiatt KM, Mireles-Cabodevila
E. A rapidly progressing Pancoast syndrome due to pulmonary

Neumol Cir Torax. 2023, 82 (2): 129-132

mucormycosis: a case report. J Med Case Rep. 2011;5:388. Available
in: https://doi.org/10.1186/1752-1947-5-388

Lanternier F, Lortholary O. Zygomycosis y diabetes mellitus. Clin
Microbiol Infect. 2009;15 Suppl 5:21-25. Available in: https:/doi.
0rg/10.1111/1.1469-0691.2009.02975.x

Donado-Ufia JR, Diaz-Hellin V, Lépez-Encuentra A, Echave-
Sustaeta JM. Persistent cavitations in pulmonary mucormycosis
after apparently successful amphotericin B. Eur J Cardiothorac
Surg. 2002;21(5):940-942. Available in: https://doi.org/10.1016/s1010-
7940(02)00081-7

Conflict of interests: the authors declare that they have no conflict of
interests.



