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Abstract:

Rhino-orbito-cerebral mucormycosis is an uncommon aggressive
life-threatening opportunistic fungal infection that affects mainly
the immunocompromised population with mortality rate up to
50%. Due to its aggressive nature, early detection and prompt
management are of great importance for a good prognosis. Our
report describes a fatal outcome of a case of rhino-orbito-cerebral
mucormycosis following tooth extraction in an uncontrolled
non-insulin-dependent diabetes mellitus patient after 14 days of
admission.
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Introduction

Mucormycosis is an aggressive fatal fungal infection caused
by fungi of the order Mucorales of the family zygomycetes,
and the common causative species are Rhizopus, Rhizomucor,
and Absidia."” The fungus is normally found in soil, manure,
bread mold, decaying fruits, and is commonly found in the
nasal mucosa of the immune competent individual not causing
any pathology.”* Infection usually occurs by inhalation
through the nose and mouth, lacerations of the skin and
extraction sites - as seen in our case - can be an entry site for the
fungus.’ It affects mainly immunocompromised individuals
atany age group. Most commonly affecting diabetic patients
about 40-50%,° as our case was an uncontrolled diabetic,
and in recent medicine, the development of transplant
technology and the increased incidence of cancer, the
patient population started to shift toward the chronically
immunosuppressed individuals.* There were reports of
affection of immunocompetent individuals.®”
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Case Report

A 57-year-old female presented to the Emergency Department
at Nasser Institute Hospital complaining of pain and swelling
of her right cheek following maxillary tooth extraction
2 weeks ago. Examination revealed facial cellulitis involving
her right buccal, infraorbital and temporal areas, chemosis,
dark red discoloration, and orbital apex syndrome of the
right eye (Figure 1). Intraoral black discoloration of the
mucosa of the right half of the palate was observed (Figure 2).
She was vitally stable and afebrile with blood pressure
130/90 mmHg and a pulse rate of 85 beats/min, she was
fully conscious with a Glasgow Coma Scale (GCS) 15/15,
and gave history of uncontrolled non-insulin dependent
diabetes mellitus and controlled hypertension. Laboratory
investigations revealed leukocytosis (total leukocyte count
[TLC]) 27.47 x 10° with absolute neutrophilia, and evidence
of impaired kidney function; blood urea nitrogen (BUN)
32.0 mg/dl and serum creatinine 1.40 mg/dl, hemoglobin
10.5 g/dl, hematocrit 29.1%, platelet count 242 x 10%, aspartate
aminotransferase 52 U/L, alanine aminotransferase 52 U/L,
albumin 2.2 g/dl, and random blood glucose 158 mg/dl.
Facial and brain computed tomography (CT) scans revealed
clouding of the right nasal cavity, maxillary, ethmoid
(Figure 3a), frontal and sphenoid (Figure 3b) sinuses. Clinical
and radiographic data were suggestive of late presentation of
rhino-orbito-cerebral mucormycosis. Patient was admitted to
our service for confirmation of the diagnosis followed by radical
surgical debridement. During the preparation for surgery the
patient’s level of consciousness started to deteriorate and was
confused, a brain CT was ordered immediately and revealed
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Figure 1: Dark red discoloration of the right eye.
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no abnormalities. The patient was admitted to the operation
room (OR) for surgical debridement and to obtain a biopsy
for confirmation. Under general anesthesia, a right maxillary
vestibular incision and local tissue debridement were done, and
no pus discharge was seen, tissues were extremely friable with
abnormally minimal bleeding. Irrigation was done using normal
saline, and the friable tissue was taken for histopathological
confirmation. The patient was discharged from the OR to the
intensive care unit (ICU) intubated, ventilated, and sedated for
risk of the airway embarrassment and for further monitoring
of consciousness. Post-operative medications included IV
insulin infusion for tight glycemic control, IV administration
of amphotericin B 1 mg/Kg/day with daily monitoring of
kidney functions, IV ampicillin/sulbactam 1 g/0.5 g and
clindamycin 600 mg both twice daily. Post-operative care
included local irrigation with normal saline and local packing
of a piece of gauze soaked in 1 vial of amphotericin B 50 mg
twice daily. Sedation was discontinued in the ICU a few
hours postoperatively, and the patient’s conscious level was
improving and was on spontaneous breathing (continuous
positive airway pressure) mode on the ventilator machine. The
following day the patient’s conscious level deteriorated again
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Figure 2: The black discoloration of the right half of the palate
indicating palatal necrosis.
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Figure 3: (a) Coronal cut of the patent’s computed
tomography scan showing clouding of right maxillary sinus,
ethmoid sinus, and nasal cavity. (b) Axial cut showing clouding
of the sphenoid sinus, which is an indication of extensive spread

of the fungi.
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with GCS 10/18, patient was tachypneic and tachycardic, an
arterial blood gas revealed metabolic acidosis with respiratory
compensation, the patient was ventilated on assisted ventilation
(spontaneous intermittent mandatory ventilation) mode.
Chemosis and total ophthalmoplegia were noticed on the left
eye which was an indication of cavernous sinus thrombosis and
was managed by IV heparin. A brain CT revealed an occipital
lobe infarction. Patient’s general condition was deteriorating
over the next 10 days, she developed ventilator acquired
pneumonia and was treated by IV piperacillin/tazobactam
4 g/0.5 gand vancomycin 1 g both twice daily, with continuous
decrease in GCS until it reached 3/1S and another brain
CT revealed a new frontal lobe infarction. Fluctuating TLC
counts was noticed and continuous deterioration in liver
and kidney functions and the decision was taken to gradually
decrease the dose of IV amphotericin B to 0.8 mg/Kg/day
then to 0.5 mg/Kg/day, then was discontinued on the 10* day
when the serum creatinine and BUN reached 2.40 mg/dl and
92.0 mg/dl respectively, local packing with amphotericin B was
continued. The patient suffered from acute renal shutdown and
serum creatinine, and BUN reached 3.60 mg/dland 112 mg/dl,
respectively, on the 13" day of admission and underwent renal
dialysis. On the 14" day of admission, the patient suffered from
multi-organ system failure and succumbed.

Histopathological examination of the specimens stained
with H and E revealed pieces of the sinus mucosa showing
inflammation and necrosis along with fungal colonies with
large spores and hyphae consistent with the clinical diagnosis
of mucormycosis (Figure 4).

Discussion

There are several forms of mucormycosis including cutaneous,
rhino-orbito-cerebral, pulmonary, gastrointestinal, central
nervous system, disseminated and miscellaneous.® There
were also reports of mucormycosis of the mandible and
tongue.”'® Clinical manifestations of rhino-orbito-cerebral

Figure 4: Histopathological specimen stained with H and E
at 400 x magnification, showing colonies of fungal spores and

hyphae.
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mucormycosis include signs in the oral, nasal and paranasal
sinus mucosa, orbital signs and symptoms and intracranial
extension of the disease.' In this report our patient presented
with swelling of the temporal, buccal, and periorbital region, it
was mentioned in the literature that the disease usually starts
with pain and swelling of the cheeks and the periorbital region,
where it invades the sinuses and nasal mucosa, then spreads to
the orbit and extends intracranially." From the nasal mucosa
and maxillary sinus, the fungi can spread to the oral cavity
giving rise to black palatal discoloration that indicates necrosis
of palatal mucosa and disease progression might lead to palatal
necrosis and perforation as shown with our case.""* Black
eschar nasal discharge with thickening of the nasal mucosa,
necrosis of the turbinates and nasal septum are common
findings in mucormycosis, black discoloration, and necrosis is
anindication of disease progression with poor prognosis. Once
the disease has reached the nasal cavity and maxillary sinus, it
can easily reach the orbit through the nasolacrimal duct or the
ethmoid air cells causing chemosis, proptosis, decreased visual
acuity, external ophthalmoplegia and as the disease progresses
orbital apex syndrome develops.*'* Due to the disease’s high
affinity to the arteries and its internal elastic lamina causing
thrombosis and infarctions, the disease spreads from the orbit
to the brain via the central retinal artery or ophthalmic artery or
the carotid artery, the disease can also spread directly through
the superior orbital fissure and cribriform plate of ethmoid.
Once the brainis involved, the patient’s conscious level starts to
deteriorate and plunders into a coma."*'*"* The vascular spread
can cause cavernous sinus thrombosis and brain infarctions as
shown with our case and once the cavernous sinus is involved
the patient has a poor prognosis.** Definitive diagnosis of
this disease is only through histopathological examination
revealing non-septate hyphae with right angle branching seen
with H and E stains and more specifically periodic acid-Schiff
stains.* Imaging of these cases is required to aid in diagnosis
and detecting the extent of involvement of the anatomic
structures and aid in surgical planning, while CT scans are great
in detecting sinus mucosal thickening and bone destruction,
magnetic resonance imagings are reliable for detecting the
vascular infiltration of the disease and intracranial extensions
without use of contrast.'®!”

Management of these cases is done through early diagnosis,
aggressive surgical debridement, correction of the underlying
condition, systemic and local antifungal therapy and all
should be done at the same time or within a short span of
time.*'®'” The earlier the diagnosis, the lesser the extent
of infiltration of the disease and thus reduces the extent of
surgical debridement and post resection defect and thus better
prognosis. The surgical resection should be wide and aggressive
to remove all the necrotic tissue as the disease is vaso-occlusive,
and the systemic antifungals might not reach the entire
necrotic area."*""** Correction of the underlying condition
is of utmost importance as it is what originally provoked

70

Journal of International Oral Health 2015; S(1):68-71

the disease to infest the body.*'"'*'!"” The most potent
antifungal used for mucormycosis is amphotericin B and the
recommended dose is 1 mg/Kg/day with a total dose of 3-4 g
given over a period of 6-12 weeks,' yet it has serious side effects
including fever, chills, malaise, thrombophlebitis, azotemia,
and renal tubular acidosis. Thus, its lipid formulations such as
liposomal amphotericin B are more commonly used as they
have much less side effects and are safer on the kidneys, and
the recommended doses are 5-7.5 mg/Kg/day."*'*!> There
have been reports on successful outcomes from combination
therapy of liposomal amphotericin B and other drugs such
as micafungin and posaconazole.***** Furthermore, the use
of amphotericin B and liposomal amphotericin B in local
irrigation was supported in the literature as mentioned that
the disease is vaso-occlusive, and the systemic doses might not
reach the entire necrotic surface and local application might
improve the prognosis."’

Adjunctive therapies for mucormycosis in the literature
suggests the use of hyperbaric oxygen therapy and iron
chelating agents that improve the prognosis of this aggressive
disease."* Hyperbaric oxygen inhibits fungal growth and
promotes the action of amphotericin B. It also promotes tissue
healing by enhancing the immune response and improves tissue
oxygenation. A review of the literature showed that patients
receiving hyperbaric oxygen therapy had higher survival
rates provided that the underlying condition is reversed.”
Iron chelation is reported to improve the prognosis, as iron is
important for fungal growth. Serum iron is almost unavailable
to pathogens as it is highly bound to carrier proteins. Thus,
patients with high levels of serum iron such as patients
suffering from diabetic ketoacidosis are highly susceptible
to mucormycosis infection. Yet patients being treated with
iron chelating agent deferoxamine are more susceptible to
mucormycosis especially by Rhizopus as it obtains its iron from
the iron-deferoxamine complex. The agent recommended for
iron chelation without aggravation of the disease is deferiprone;
also deferasirox was effective in reducing iron concentration
without aggravating the disease and had another advantage in
that it acts synergistically with amphotericin B.**

Conclusion

We conclude that early diagnosis and management of rhino-
orbito-cerebral mucormycosis is of great importance to
improve survivability, once the patient develops cavernous sinus
thrombosis and brain infarctions the prognosis is very poor. We
recommend administration of systemic and local antifungals
even when mucormycosis is suspected, this will not do harm but
will benefit the patient once the disease is confirmed, aggressive
surgical debridement when possible, management and control
ofthe underlying condition. The adjunctive therapies supported
by literature will aid in the resolution of the disease and improve
the patient’s prognosis. Due to the scarcity of the disease, there
are no randomized control trials on the adjunctive therapies but
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due to the aggressive nature of the disease, the authors of this
article recommend the use of hyperbaric oxygen as the patient
might benefit from it.
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