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Abstract

Airway mucormycosis is a deadly opportunistic infection
that affects immunocompromised persons, particularly
diabetics and those undergoing chemotherapy. Although
it is typically a pulmonary or sinonasal infection, mucor-
mycosis can affect the larynx and trachea, with devastat-
ing results. We report the case of a 46-year-old man with
human immunodeficiency virus infection, hepatitis C
infection, neurosyphilis, and recently diagnosed Burkitt
lymphoma who presented with dysphonia and stridor after
receiving one dose of intrathecal chemotherapy. Flexible
laryngoscopy detected the presence of fibrinous material
that was obstructing nearly the entire glottis. Surgical de-
bridement revealed a firm mucosal attachment; there was
little bleeding when it was removed. After debridement, the
patient’sdyspneaimproved only to recur 2days later. After
an awake tracheotomy, laryngoscopy and bronchoscopy
identified necrosis extending from the supraglottic area to
the carina tracheae. Biopsies demonstrated hyphal archi-
tecture consistent with mucormycosis. Despite continued
debridements, the fibrinous material reaccumulated. The
patient was placed in hospice care; his airway remained
patent, but he died from other causes several weeks after
presentation. The management of airway mucormycosis
is challenging and complex. Fungal airway infections
should be considered in the differential diagnosis of an
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immunosuppressed patient who presents with dyspnea,
dysphonia, and vocal fold immobility. Timely diagnosis
and management are critical for a successful outcome,
although the prognosisis poorifthe infection is widespread,
even with the best of efforts.

Introduction
Airway mucormycosis is a rare, deadly opportunistic
infection of the upper airway. It is typically found in
diabetics and immunocompromised individuals. Only
a few cases have been reported in the literature, but the
incidence of fungal airway infections may be increas-
ing.! Airway mucormycosis usually involves the lungs or
the paranasal sinuses. Some of its signs and symptoms,
such vocal fold immobility and dyspnea, mimic those
of more common illnesses, and these overlapping signs
and symptoms can lead to a delay in diagnosis. Because
early recognition and intervention are critical to success-
ful management of this disease, a high degree of clinical
suspicion should be maintained in susceptible patients.
We describe the case of a patient with infectious and
pharmaceutical immunosuppression who developed
overwhelminglaryngotracheal mucormycosis. This case
emphasizes the devastating nature of this diseaseand the
importance of early diagnosisand combined medical and
surgical treatment to maximize the chance of survival.

Case report
A 46-year-old black man with human immunodeficiency
virus (HIV) infection, hepatitis C infection, neurosyphi-
lis,and recently diagnosed Burkitt lymphoma presented
with dysphonia and stridor. A few days earlier, he had
beenadmitted to another hospital for evaluation ofacute
pancreatitisand psychosis. He had been intubated shortly
after presentation in response to hisaltered mental status.
The patient was subsequently transferred to our institu-
tion, where he remained intubated with a 7.5 endotra-
cheal tube for approximately 7 days. After extubation,
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Figure 1. A: Direct laryngoscopy shows the fibrinous debris in the entire anterior glottis and much of the supraglottis. B: Following
debridement, only minimal bleeding is evident. The endotracheal tube is noted posteriorly.

his voice was breathy and raspy. The speech-language
pathology service was consulted, but before the patient
could be evaluated by an otolaryngologist, he left the
hospital against medical advice.

The patient returned to the emergency department
later that day and was admitted with placement of an
Ommaya port. After one dose of intrathecal methotrexate
wasadministered, he developed hyperbilirubinemia, fe-
ver,and neutropenia (white blood cell count: 0.1 x10”/L;
neutrophils: 0%). He was treated with ceftriaxone for
tertiary neurosyphilis, with antivirals (fosamprenavir,
abacavir/lamivudine, and ritonavir) for advanced HIV
infection, and with an antifungal (fluconazole). Also,
filgrastim was prescribed for profound neutropenia.

Shortly thereafter, the patient developed respiratory
distress without desaturation. Nebulization with meth-
ylprednisolone provided little improvement, and treat-
ment with bilevel positive airway pressure was started.
Diphenhydramine and cimetidine wereadministered to
manage subjective tongue swelling that was not evident
on physical examination. The patient was transferred to
the medical intensive care unit (MICU), and an otolar-
yngologist was consulted.

The otolaryngologist noted an aphonic patient with
biphasic stridor and a markedly increased inspiration-
to-expiration ratio. Mild tenderness to laryngeal pal-
pation and normal laryngeal crepitus were present.
Nasopharyngolaryngoscopy identified an eschar that
was obstructing the anterior two-thirds of the glottis,
and there was no discernable abduction or adduction
of the true vocal folds.

The patient was taken to the operating room for mi-
crodirectlaryngoscopyand debridement. Preoperatively,
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he was advised that a tracheotomy might be required,
but he refused consent.

[n the operating room, a 4.0 cuffed endotracheal tube
was inserted without trauma through the posterior
glottis. Firm, fibrinous, yellow material was noted to be
obstructing nearly the entire glottis (figure 1, A). After
an initial debridement, the material was found to extend
from the glottis to the upper trachea. The material was
removed and sent for pathologic evaluation and culture.
After debridement, only minorbleeding was noted along
the pale glottic and subglottic mucosa, even without the
use of topical epinephrine (figure 1, B). The arytenoid
cartilages were palpated, but due to significant inflam-
mation, no definitive determination could be made
regarding mobility. Bronchoscopy found no lesions of
the distal trachea or proximal bronchi. At the conclu-
sion of the procedure, the patient was extubated and
sent back to the MICU for observation.

Initially, the patient’s respiration was much better.
However, over the next 2 days, his breathing became
progressively labored. A tracheotomy was advised, but
he again refused. Instead, an intravenous steroid and
humidified oxygen were administered. Finally, as the
patient’s respiratory status continued to decline, he
agreed to undergo an emergency awake tracheotomy.
An 8.0 cuffed Shiley tracheotomy tube was inserted and
secured uneventfully.

After tracheotomy, directlaryngoscopyand bronchos-
copy demonstrated crusting and necrosis from above
the glottis to the carina tracheae (figure 2). Extensive
biopsies were taken of the vocal fold area, the subglottis,
and the trachea; only a little bleeding was noted from
the biopsy sites. The initial surgical pathology identi-

ENT-Ear, Nose & Throat Journal * January 2016



LARYNGOTRACHEAL MUCORMYCOSIS: REPORT OF A CASE

fied substantial necrotic tissue
with abundant fungal hyphae
(figure 3). A Grocott methena-
mine silver stain and a periodic
acid-Schiff (PAS) stain (figure 4)
identified fungal organisms. The
final culture confirmed invasive
MUCOrmycosis.

Eight days after the tracheoto-
my, the patient’s airway became
occluded again with necrotic,
fibrinous material, and another
laryngoscopy and bronchoscopy
with debridement of the trachea
were performed. Necrosis and
crusting were noted to extend to
the level of the carina tracheae
during this procedure, as well.
The patient was placed on mi-
cafungin and posaconazole, and
he underwent hyperbaric oxygen
treatments, but no substantial
improvement occurred.

A family meeting was convened, and in view of the
patient’s overwhelming fungal infection, he was placed
in hospice care. He died several weeks later from other
causes. In the meantime, he had experienced no recur-
rence of his symptoms of airway obstruction.

Discussion
Mucormycosis is a fungal infection caused most often
by species of Mucor, Rhizopus, Absidia, and Cunningha-
mella. While Aspergillus spp remain the most common
filamentous fungal pathogens of the airway, the inci-
dence of mucormycosis is increasing.! Mucormycosis
invades the vasculature, leading to embolization and,
consequently, ischemia or massive hemorrhage.” Mu-
cosa infected with mucormycosis
is characteristically black and
necrotic appearing. In view of
the propensity of mucormycosis
for rapid growth and for causing
severe morbidity and death, early
recognition and treatment are
essential.

Airway mucormycosis affects
immunocompromised patients,
primarily diabetics. Inareview of
patients with endobronchial mu-
cormycosis, Suresh et al reported
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Figure 2. A: The larynx is seen in these direct laryngoscopic views 3 days after the initial surgi-
cal evaluation. The supraglottis (left) and the glottis (right) are necrotic. B: These images show
that the subglottis (left) and the entire trachea (right) are also involved.

that 80 to 85% were diabetic.” Challa et al studied 7
patients with pulmonary mucormycosis and found that
6 had diabetes and 1 had Hodgkin lymphoma.*

The association between mucormycosis and diabetes
may be attributable in part to the acidosis found in
uncontrolled diabetes, which promotes mucormycotic
growth. In addition, iron is essential for the growth of
mucormycosis; as a patient’s pH level declines, the ability
of transferrin to bind iron decreases, which results in
more available free iron.” Other immunocompromised
states can result in mucormycosis, such as in our pa-
tient, who had HIV infection and who was undergoing
chemotherapy for Burkitt lymphoma.

Fortunately, upper airway mucormycosis is rare. A
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Figure 3. Images at x4 (A) and x10 (B) magnification show abundant irregular nonseptate
hyphae with right-angle branching. Images courtesy of the Department of Pathology, Drexel
University College of Medicine.
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Figure 4. Images at x10 (A) and x40 (B) magnification show the fungal organisms staining positive with PAS. Images courtesy of the
Department of Pathology, Drexel University College of Medicine.

search of the current literature yielded only 4 additional
cases of confirmed laryngeal mucormycosis."** Infec-
tion in the airway can be caused by inhaled conidia or
by transdermal transmission via spores that penetrate
an incompetent skin barrier.” Most such patients pre-
sent with fever, headache, facial pain, dyspnea, and
hemoptysis.”

Mucormycosis is diagnosed by the identification of
organismson culture or biopsy.* In the airway, specimens
are obtained via laryngoscopy or bronchoscopy. In the
few previously reported cases of upper airway mucor-
mycosis, the most common findings were edema, vocal
fold immobility, necrotic ulcers, nodular granulomas,
and intraluminal pseudomembranes.”

Our patient presented with vocal fold immobility and
an eschar that obstructed the anteriu. two-thirds of the
glottisoninitial evaluation. Careful biopsies of sufhicient
amounts of tissue must be obtained to identify char-
acteristic fungal hyphae and necrotic tissue. However,
if a biopsy is not performed delicately, its yield can be
decreased by crushed tissue.’ Although our patient’s first
laryngoscopy revealed only fibrinous debris and pale
tissue, the second (after the emergency tracheotomy)
yielded more characteristic crusting and necrotic tissue.

Thetreatmentof MuCOrmycosis involves managing the
underlying condition, antifungal medication, and surgi-
cal debridement.'” Standard medical therapy consists of
parenteral amphotericin B, although posaconazole, an
experimental antifungal medicine, has shown promis-
ing preliminary results; its use in airway mucormycosis
requires furtherinvestigation.'"” However, medical treat-
ment alone is inadequate, largely because of poor drug
bioavailabilityat the site of infection due to vasculopathy
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caused by the fungus and/or underlying disease."

Our patient was treated with both micafungin and
posaconazole inan attempt to counter his overwhelming
infection. Unfortunately, because of the severity of his
immunocompromise, management was not as straight-
forward as it would have been in an acidotic diabetic.

In a literature review of pulmonary mucormycosis
cases, Andrews et al recorded a mortality rate of 11%
for patients who received combined medical and surgi-
cal therapy vs. 68% for those who underwent medical
therapy alone."” In addition to surgical debridement,
maintenance of a patent airway is critical, and failure
to address the issue early can necessitate an emergency
tracheotomy.® The need for atracheotomy was conveyed
repeatedly to our patient, but he refused to consent until
he reached the point that he was barely able to breathe.
Our patient’s failure to recover completely might have
been due to his disease’s advanced stage. However, it is
interesting that his airway mucormycosis was controlled
for several weeks, and he died without symptoms of
airway obstruction.

Newer treatment optionsare being evaluated. Frozen-
section-guided debridement has been advocated as an
alternative to extensive debridement.” In a report of a
case of tracheal mucormycosis, Shishirand Brodie wrote
that hyperbaric oxygen therapy might have played a
role in the early management of tracheal mucormycosis
that resolved later.”* Finally, iron chelation is a novel
adjunctive treatment that targets the iron that Mucor
spp require for growth."

In conclusion, airway mucormycosis is a rare, life-
threatening infection associated with an extremely poor

prognosis. Laryngotracheal mucormycosis should be
Continued on page 39
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is highly recommended to minimize the risk of recur-
rence. Careful follow-up is necessary for early detection
should a recurrence arise.
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considered inimmunocompromised patients, including
nondiabetics, who present with airway distress, vocal fold
hypomobility, or necrotic mucosa. Our case illustrates the
need for early recognition, prompt airway intervention,
and combined medical and surgical treatment to maxi-
mize the chance of airway control and patient survival.

Acknowledgments

The authors thank Dr. Alysia Browne and Dr. Steve Hou
of the Department of Pathology at the Drexel University
College of Medicine for providing and interpreting the
pathology slides.

References
l. Johnson KE, Leahy K, Owens C, et al. An atypical case of fatal
zygomycosis: Simultaneous cutaneous and laryngeal infection in

a patient with a non-neutropenic solid prostatic tumor, Ear Nose

Throat ] 2008;87(3):152-5.

Brown RB, Johnson JH, Kessinger JM, Sealy WC, Bronchovascular

mucormycosis in the diabetic: An urgent surgical problem. Ann

Thorac Surg 1992;53(5):854-5.

3. Suresh V, Bhansali A, Sridhar C, Dash R]. Pulmonary mucormycosis
presenting with recurrent laryngeal nerve palsy. ] Assoc Physicians
India 2003;51:912-13.

4. Challa S, Uppin SG, Uppin MS, et al. Pulmonary zygomycosis: A
clinicopathological study. Lung India 2011;28(1):25-9.

5. Maddox L, Long GD, Vredenburgh J], Folz R]. Rhizopus presenting
asan endobronchial obstruction following bone marrow transplant.
Bone Marrow Transplant 2001;28(6):634-6.

6. Eckmann D, Seligman [, Coté C, Hussong . Mucormycosis supra-

glottis on induction of anesthesia in an immunocompromised host.

Anesth Analg 1998;86(4):729-30.

Alkan S, Kosar AT, Ozkaya |, Dadas B. Coexistence of laryngeal

mucormycosis with retropharyngeal abscess causing acute upper

airway obstruction. ] Otolaryngol Head Neck Surg 2008;37(3):E73-5.
8. WolfO,GilZ, Leider-Trejo L, etal. Tracheal mucormycosis presented
as an intraluminal soft tissue mass. Head Neck 2004;26(6):541-3.
9. Sales-Badia |G, Hervis VZ, Galbis-Caravajal JM. Tracheal mucor-
mycosis [in Spanish]. Arch Bronconeumol 2009;45(5):260-1.

10. Waness A, Dawsari GA, Jahdali H. Therise of an opportunisticinfec-

tion called "invasive zygomycosis.” ] Glob Infect Dis 2009;1(2):131-8.

11. Varma PP, Hooda AK, Badwal S. Laryngeal stridor and myocar-

dial infarction in a renal transplant recipient. Natl Med | India
2009;22(2):70-1.

12. Andrews DR, Allan A, Larbalestier RI. Tracheal mucormycosis.

Ann Thorac Surg 1997;63(1):230-2,
13. Shishir V, Brodie H. Tracheal mucormycosis [abstract]. Otolaryngol
Head Neck Surg 2005;133(2 Suppl):201-2.

Il

]

www.entjournal.com * 39



