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ABSTRACT

Introduction: An uncommon therapeutic entity is mucormycosis and immunocompromised patients are often affected by this
infection. This fungus is under the order of the Mucorales. The Rhizopus genus is the most common causative organism related
to mucormycosis. It is an acute disorder and there is a poor prognosis.
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Objective: To study the experiences of mucormycosis treatment at our tertiary care teaching hospital over the last three years
in the head and neck area.

Materials and Methods: A retrospective research involved 8 patients diagnosed with mucormycosis of the head and neck over
3 years between January 2019 and February 2021.

Results: There are 5male and 3 female patients, aged between 29 to 65 years. Out of 8 patients, 4 were diabetic and the rests
were with haematological disorders. There were 5 sinonasal mucormycosis and 3 non-sinonasal involvement. Diagnoses were
established by histopathological study. In this study, two patients faced cerebral involvement.

Conclusion: The early diagnosis and recovery from this infection are enhanced by early diagnosis with a tissue biopsy, local
management of the disease by urgent surgical debridement and adequate systemic antifungal treatment. Mucormycosis therapy
includes antifungal agents such as Amphotericin B and broad surgical debridement. Early diagnosis and care are also required
for patients to survive.

Key Words: Mucormycosis, Head and Neck, Sinonasal area, Immunocompromised patient, Amphotericin B, Surgical de-
bridement

INTRODUCTION by anatomical positions such as rhino maxillary, central nerv-
ous system, cutaneous, pulmonary, disseminated and miscel-
laneous in multiple ways. The rhino-orbit-cerebral is the most
prevalent type of mucormycosis.’ Paranasal sinuses (39%),

Brain (9%) and gastrointestinal (7%) forms and other miscel-

Mucormycosis is an uncommon and feared disease, caused by
a fungus of the order Mucorales. It has increased the chance
of mortality and morbidity. It is an opportunistic infection of

fungi. Paltauf first described mucormycosis in 1885.! which
is harmless to a healthy person but lethal in immunocompro-
mised patients. It is also known as Zycomycosis. Rhizopus is
most often the causative organism in mucormycosis. Diabetic
and neutropenic ketoacidosis are typical predisposing disor-
ders. This virus is life-threatening and has a remarkable pref-
erence for the arteries. They tend to spread into vessels and
lymphatics causing the formation of Mucor thrombi and leads
to ischemia and infarction of the affected tissue.? This fungal
infection usually dissects the internal elastic lamina from the
blood vessel media, causing significant endothelial damage
and contributing to thrombosis. Mucormycosis is categorized

laneous varieties are the most common types of mucormycosis
infections. 4 The optimal therapy includes correction of under-
lying risk factors, antifungal treatment with Amphotericin-B.
Here we present our experiences of mucormycosis treatment
at our tertiary care teaching hospital over the last three years
in the head and neck area.

MATERIALS AND METHODS

Eight patients were treated in the department of Otorhino-
laryngology between January 2019 to February 2021. Four
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patients were referred from the department of hemato-on-
cology and the rest four were referred from the endocrinol-
ogy/Diabetology department. Clinical features, radiological
findings, histopathological reports and treatment were re-
corded and analyzed. This research study was accepted by
the Institutional Ethics Committee (IEC). Both four patients
with diabetic Mellitus were routinely administered with oral
hypoglycemic agents/insulins, but their blood glucose was
poorly controlled. Diagnostic nasal endoscopy was done in
all patients showed details of nasal cavity and nasopharynx.
Ophthalmological consultation was done in all participants
to find out lose vision or not. To check any spread to the orbit
and neighbouring facial region, computed tomography (CT)
scans of the nose and paranasal sinuses were performed. A
biopsy sample (Fig 1) was taken from both cases displaying
the mucormycosis illustration with some non-septate fungal
hyphae focuses on right-angled hyphae divisions (Fig 2). In
two cases accompanied by parenteral amphotericin B (0.5
mg/kg/day), both were subjected to radical mucormycosis
excision along with orbital exenteration. Patient follow-up
was performed six months after surgery.

RESULTS

Out of the 8 patients, there are 5 male and 3 female patients,
aged from 29 to 65 years. The mean age of the patients in
this study is 51.5years. Out of 8 patients, 4 were diabetic.
All four patients were uncontrolled diabetes mellitus which
was diagnosed for the first time. All the patients were from
poor socio-economic classes. Four patients were farmers,
three were roadside vendors and one was a retired teacher.
There were 5 sinonasal mucormycosis and 3 non-sinonasal
involvement. Out of three non-sinonasal mucormycosis, one
was palatal involvement, one was orbito-facial and the last
one was otogenic. All patients with sinonasal mucormyco-
sis presented with foul-smelling nasal discharge and nasal
block. Diplopia was seen in 1 patient, the headache was pre-
sented in 3 patients, septal perforation in 1 patient, palatal
perforation (Fig.3) in 1 patient and cellulitis of the facial area
in 2 patients. One patient had orbito-facial swelling (Fig.4).
One patient had lower cranial nerve paralysis. All partici-
pants had more than one clinical presentation. All patients
with sinonasal mucormycosis showed black necrotic debris
inside the nasal cavities. The diagnosis was established by
histopathological study. The nasal discharge was cultured
which showed Rhizopus oryzae in six patients and the rest
revealed no growth. Two patients were fatal because of their
cerebral involvement. All patients with diabetes mellitus
were managed by controlling blood sugars and all attained
a normal level of blood sugar. All patients have undergone
debridement under general anaesthesia. All patients were
administered an intravenous infusion of amphotericin-B.
The initial dose was 0.5mg/kg/day of amphotericin-B. The
Amphotericin-B was given as an intravenous route in 5%

dextrose and later on the dose was adjusted based on patient
tolerance and response. The deaths of the two patients were
died in the hospital due to intracranial involvement. Details
of clinical descriptions of the head and neck mucormycosis
are given in Table 1. One patient had permanent vision loss
in one eye and one had residual vision loss. One patient lost
to follow up and the remaining were disease-free.

DISCUSSION

Mucormycosis is caused by several genera of saprophytic
fungi connected to Phycomycetes (zygomycetes) and order
Mucorales. 5 The fungus is very close to the arteries and ad-
heres to the arterial wall. It forms around the blood vessels’
inner elastic lamina, causing thrombosis, ischemia and ne-
crosis of the underlying tissues. Mucorales are abundantly
seen in soil, plants that rot, animal excreta and foodstuffs.
In humid conditions, they emerge quickly and the sporan-
giospores are released into the atmosphere and dispersed as
airborne propagules. The incidence of mucormycosis in the
head and neck region is not related to sex or age.” There are
three different modes of transmission like inhalation, inges-
tion and percutaneous introduction spores of mucormycosis.
There is no person-to-person spread of mucormycosis. In
India, airborne spores are more suitable for fungal develop-
ment during the transition from summer to the rainy season.®
Mucormycosis is an unusual clinical disease that also affects
immunocompromised patients. Fungi, mostly from the ge-
nus Rhizopus or Mucor, are the species that cause Mucormy-
cosis, Rhino-orbital-cerebral and pulmonary infections can
result in mucormycosis, and both forms of diseases can lead
to patients being in an emergency condition.” Rhinocerebral
mucormycosis is a rapidly spreading disease with a high
mortality rate that needs immediate surgical debridement
followed by medical intervention.'” In our case, five cases
were sinonasal variety whereas the rests three were non-
sinonasal types like isolated orbito-facial, palatal and oto-
genic. The disorder only affects the orbit and nearby facial
region of our orbito-facial variety without involving the nose
and sinuses. Mucormycosis often spread to orbit and adja-
cent areas or the cranium either directly or via vial vessels.
The mucormycosis may result in cavernous sinus thrombosis
leading to either one side or both sides vision loss even with-
in few hours. Mucormycotina is seen as common saprobes
over decaying organic material and forest or agricultural
soils. These are rapidly growing organisms with no or only
a few septae, characterized by ribbon-like hyphae. Cunning-
hamella, Absidia (Lichtheimia), Mucor, Rhizomucor, Rhizo-
pus and one of the geographic distribution bases, Saksenaea
and Apophysomyces are the genera affecting humans.!! In
immunocompromised hosts, such as patients with haemato-
logical malignancies or those receiving hematopoietic stem
cell transplantation, these aggressive and highly destruc-
tive fungal infections are more often seen. Ketoacidosis
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and transfusion/dyserythropoietic iron overloaded patients
are also important risk groups for diabetic Mellitus. Uncon-
trolled diabetes mellitus, particularly with a history of ke-
toacidosis, is the most important predisposing factor associ-
ated with mucormycosis.'? This deadly disorder could be at
risk for vulnerable farmers with untreated and undiagnosed
diabetes mellitus. Four of our patients (50%) were farmers
with untreated and undiagnosed diabetes mellitus. Farmers
those uses organic manure are more prone for this disease
as organic manure often contain animal excreta and decayed
substance which has a high concentration of Mucorales. Dur-
ing applying manure in the farming field, there are chances
of inhalation of fungal spores. Three patients (37.5%) were
street fast food vendors who were working near to dustbin
containing decaying food materials that act as a good source
of Mucorales particularly in a humid environment. Often,
predisposing factors include neutropenia, immunosuppres-
sive therapy, acquired immune deficiency disease, starva-
tion, dialysis, haematological malignancy and organ trans-
plantation. Mucormycosis affects immunocompromised
patients universally. As in organ transplantation, the power-
ful T-cell depleting agents used for immunosuppression also
contribute to a high risk of inducing mucormycosis, while
mucormycosis is widespread and quickly expanding, an im-
munologically capable patient is rarely affected. In patients
with extreme underlying disorders such as diabetic Mellitus,
leukaemia, organ transplants, acquired immunodeficiency
syndrome, severe burns, and immunosuppressive drugs, mu-
cormycosis exists, about 70to 80 per cent of patients with
mucormycosis have diabetes mellitus. !* Radiological imag-
ing will not determine the diagnosis of mucormycosis but
will indicate it. Computed tomography(CT) or Magnetic res-
onance imaging(MRI) is useful for mucormycosis facial and
cerebral involvement and assesses loco-regional expansion
to the orbit and brain and recognizes cerebral thrombosis as
well.'* The presence of cavernous sinus is better measured
by MRI."? Screening challenges and follow-up with antifun-
gal therapy and susceptibility to certain widely used antifun-
gal agents contribute to increased mortality in some patient
classes.'® Except for histopathological evidence, there is no
other definitive diagnosis for mucormycosis by seeing the
non-septate hyphae of the infected tissue.'® Necrosis of the
underlying tissue prevents the entrance into the infection site
of antifungal drugs such as amphotericin B.!” Early debride-
ment of the infected tissue has a stronger prognosis for mu-
cormycosis to be successfully treated.'® Treatment with lipo-
somal amphotericin B has increased tissue penetration and
is used as first-line therapy.? However, monotherapy such
as surgery alone or Amphotericin B alone has limited effi-
cacy, whereas treatment is recommended for combination
therapy with liposomal amphotericin B or posaconazole and
surgical debridement.”” Amphotericin B has potential renal
function toxicity, so the dose should be individually adjusted
from 0.5mg/kg/day to 1.0 mg/kg/day based on the patient’s

body weight and renal function. The total cumulative dose
of Amphotericin B is 2 to 4 g, often recommended in adults.
Hyperbaric oxygen therapy acts as an adjuvant treatment
and certain cytokines such as GM-CSF and interferon-gam-
ma are under evaluation. Hyperbaric oxygen treatment has
a static effect on fungi and helps revascularize the necrotic
or ischemic tissue.?” New antifungal agents and combination
therapy have enhanced the survival rate of patients with mu-
cormycosis. The overall mortality rate of patients with mu-
cormycosis remains high due to delay in diagnosis, despite
progress in treatment modality and care. More than five days
of delayed diagnosis of mucormycosis is associated with an
increased chance of death.?! In combination, correction of
predisposing factors, timely diagnosis, surgical debridement
and systemic anti-fungal are required for a successful result.
Systemic Amphotericin B has its side effects that need to be
handled closely. Amphotericin B in the classic form of des-
oxycholate at a dosage of 1-1.5 mg/kg/day or, more prefer-
ably, liposomal Amphotericin B is extremely effective for
mucormycosis. The liposomal type has less nephrotoxicity
and thus provides for longer cycles with higher doses of 5
to 15 mg/kg/day. Better concentrations of liposomal type in
macrophages, like deeply infected tissue with greater CNS
penetration.?? A new form of triazole, posaconazole, is effec-
tive in cases of failure with improved effectiveness in-vitro
and in-vivo with strong tolerance and much lower side ef-
fects. Isavuconazole, a new form of expanded triazole spec-
trum, has been approved for the treatment of invasive asper-
gillosis and mucormycosis and works against moulds, yeast
and dimorphic fungi.?*** The average length of therapy with
antifungal medications for mucormycosis varies with devel-
opment but is prescribed for at least 12 weeks.'* The risk fac-
tors should be adequately handled to avoid mucormycosis.
Patients with uncontrolled diabetes mellitus and require very
close management to avoid this feared disorder are also seen
with mucormycosis.

CONCLUSION

An unusual and dreaded fungal infection in the area of the
head and neck is mucormycosis. It is a quickly progress-
ing condition with a fatal result unless promptly diagnosed
and treated early. Fatal complications and death can result
from delayed diagnosis and treatment. Treatment requires
both surgical and medical services. Amphotericin B needs
early and appropriate care, surgical resection and risk fac-
tors management may improve prognosis. Prognosis relies
on many variables and includes the early start of therapy.
For the effective treatment of patients with mucormycosis, a
multi-modality approach is usually required and it includes
otolaryngologists, ophthalmologists, neurologists and dental
surgeons. Risk factor detection and all preventive steps will
minimize the occurrence of life-threatening mucormycosis
in the region of the head and neck.
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Figure 2: Histopathology microphotograph showing broad
non-septate hyphae with 90° branching (Eosin stain and 400X
magnification).
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Figure 3: Mucormycosis affecting the hard palate.

Table 1: Detail clinical presentations of Head and neck mucormycosis.

Patient Sex Age
serial

1 F 65

2 M 59
3 F 63
4 F 41

5 M 62
6 M 44
7 M 29
8 M 49

Orbito-facial

Sinonasal

Affected part Clinical presenta-

tions
Headache

Facial pain and

septal perforation

Oro-sinonasal Facial pain and

Sinonasal-or-
bito-cerebral

Sinonasal

Middle ear
and mastoid

Palate

Sinonasal

palatal perforation

Diplopia, headache

and lower cranial
nerve palsy
Facial pain

Ear discharge and
otalgia

Palatal ulcer

Headache

Primary disease Treatment

Chronic myeloid
leukemia

Uncontrolled
diabetes

Aplastic anemia

Uncontrolled
diabetes

Uncontrolled
diabetes

Acute myeloid
leukemia

Acute lympho-
blastic leukemia

Uncontrolled
diabetes

Surgical debridement,
Amphotericine-B

Endoscopic debride-
ment plus amphoteri-
cine-B

Surgical debridement
plus amphotericine-B

Surgical debridement
plus amphotericine-B

Endoscopic debride-
ment

Mastoid exploration
with debridement plus
amphotericine-B
Surgical debridement
plus amphotericine-B

Endoscopic debride-
ment plus amphoteri-
cine-B

Figure 4: 4a: Mucormycosis mass at right facio-orbital area;4b:
CT scan picture of the nose and paranasal sinuses showing
mucormycosis mass at right facio-orbital region.

Outcome
Cured

Cured

Death after
6months due
to Aplastic
anemia

Death after 1
year of treat-
ment

Cured

Cured

Cured

Cured
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