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Mucormycosis is an acute, opportunistic infec-
tion. The agent belonging to class Zygomycetes
(Phycomycetes) order Mucorales is a saprophytic
fungus found in soil, bread mold and, rotten fruits
and vegetables.[1] It can be cultured from the mouth,
nasal airway and feces of the healthy individuals.[2]

Many predisposing factors have been reported.
However, the most frequent one is the diabetes mel-
litus. The others are namely leukemia, lymphoma,
AIDS, chemotherapy, severe burns, malnutrition
and chronic renal failure. Impaired neutrophil func-
tion, neuropathies, and vascular insufficiency are
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Rhinocerebral mucormycosis: a report of two cases

Rinoserebral mukormikozis: ‹ki olgu sunumu
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Rhinocerebral mucormycosis is an aggressive fungal
disease that involves the nose, paranasal sinuses, orbit
and central nervous system. It may rapidly be fatal.
This infection usually occurs secondary to immune
suppression, diabetic ketoacidosis, and prolonged use of
antibiotics, steroids, and cytotoxic drugs. Management
of the condition consists of treatment of underlying dis-
ease and surgical debridement combined with intra-
venous amphotericin B. This paper presents two
patients with rhinocerebral mucormycosis, both suffer-
ing from diabetes. Complete recovery was achieved in
one patient with surgical debridement of necrotic tissue
combined with systemic antifungal treatment, whereas
in the other, the disease was complicated with sub-
arachnoid hemorrhage and the patient died on the third
day of treatment.
Key Words: Amphotericin B/therapeutic use; debridement;
dermatomycoses/complications/therapy; diabetes complica-
tions; facial dermatoses; mucormycosis/pathology/therapy.

Rinoserebral mukormikozis burnu, paranazal si-
nüsleri, orbitay› ve merkezi sinir sistemini tutan ag-
resif seyirli fungal bir hastal›kt›r ve çok k›sa sürede
h›zla ölümcül olabilir. Bu enfeksiyon genellikle ba-
¤›fl›kl›k sisteminin bask›lanmas›na, diyabetik keto-
asidoza ve uzun süreli antibiyotik, steroid ve sito-
toksik ilaç kullan›m›na ba¤l› olarak geliflir. Esas te-
davi, altta yatan hastal›¤›n tedavisi ve cerrahi deb-
ridman ile birlikte intravenöz amfoterisin B kullan›-
m›ndan oluflur. Bu yaz›da diyabetli iki hastada gö-
rülen rinoserebral mukormikozis sunuldu. Bir olgu-
da, nekrotik dokular›n cerrahi debridman› ve siste-
mik antifungal tedavi ile tam iyileflme elde edildi.
Di¤er olgu ise, hastal›¤›n subaraknoid kanama ile
kötüleflmesi sonucu tedavinin üçüncü gününde ya-
flam›n› yitirdi.
Anahtar Sözcükler: Amfoterisin B/terapötik kullan›m; debrid-
man; dermatomikozis/komplikasyon/tedavi; diyabet kompli-
kasyonlar›; yüz dermatozu; mukormikozis/patoloji/tedavi.
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known responsible for the tendency in diabetics. In
ketoacidosis, acidic environment due to increased
glucose and free iron levels enhance the fungal
growth. On the other hand, mucormycosis can be
seen in controlled diabetics, polytraumatized per-
sons, and healthy subjects.[3]

The disease, which shows invasion along the
elastic lamina of the blood vessels and consequent
thrombosis and tissue necrosis, has many systemic
manifestations. Rhinoorbital and rhinocerebral
forms are most severe. Ones rhinocerebral form of
mucormycosis distributes headache, rhinorrhea,
and black-necrotic intra nasal and intra oral mass
formations. Progression may lead to orbital celluli-
tis, orbital apex syndrome, cavernous sinus syn-
drome, and central nervous system involvement.
Extension to the central nervous system may lead to
death.

Diagnosis is based on histopathologic study.
Presence of invasion and subsequent tissue reaction
is worthy for diagnosis rather than the mere pres-
ence of this ubiquitous organism. Culture is used to
identify specific species.[4] Presence of fungus may
be showed by PAS or methenamine silver staining.[2]

Radiographic findings are sinus opacification with-
out liquid level, nodular thickening on sinus wall
and focal bone erosion. In early stage the diseases
may mimic innocent sinusitis and care must be
taken on the diabetic or immune compromised
patients suffering from sinusitis.

Mucormycosis may be confused with malignan-
cy because of extensive necrosis. Pyogenic orbital
cellulitis, syphilis, tuberculosis, lethal midline gran-
uloma, Wegener granulomatosis, aspergillosis, and
other systemic mycoses have been considered in dif-
ferential diagnosis.[2] Early diagnosis of the underly-
ing disease as soon as possible, intravenous
Amphotericin B as an antifungal therapy, and surgi-
cal debridement of necrotic tissue are essentials for
the effective treatment of mucormycosis. Surgical
debridement may prevents extension of the disease
to central nervous system. Moreover, debridement
increases the survival rates up to 50%. Importance of
potassium iodide and hyperbaric oxygen in the
treatment have been emphasized.[2] The reported
survival rates of mucormycosis in literature are
between 21% and 70%. Highest mortality rate has
been seen on non-diabetic patients. Overall sur-
vivals for all forms of mucor have ranged from 6%

to 73%.[4] Since the oral signs are seen as the first clin-
ical manifestations of the disease it must alert otorhi-
nolaryngologists for early diagnosis.

CASE REPORT

Case 1 – A 71-year-old diabetic female presented
with swelling of the left side of the face and left
periorbital region (Fig. 1). Hyperemia of the left
periorbital region, desquamation of the cheek, loss
of vision of the left eye and purulent drainage to the
month for 20 days were major complaints.
Additionally, she had left sided facial paralysis.
Otorhinolaryngological examination revealed
edema and hyperemia on the skin of left maxillary
region including the left periorbital region. A dark
colored crust of two-centimeter in diameter was
noticed in the center of this lesion. In addition to left
sided facial paralysis, the third, fourth, ophthalmic
branch of fifth and sixth cranial nerves were also
paralyzed. On ophthalmologic examination left
vision loss accomparised with total ophthalmople-
gia was detected. Asymmetric expansion in cav-
ernous sinus on coronal sectional T1 weighted MR
imaging was noticed (Fig. 2). Insulin treatment was
started when blood glucose level was found as 436
mg/dl. Following regulation of blood glucose level
total FESS was performed. In operation, increased
pus drainage was observed in left middle meatus
by pressing the globe. Necrotic soft tissue and bone
was removed from left middle meatus and ethmoid
sinuses. The diagnosis of mucormycosis was estab-

Fig. 1 – Preoperative appearance of the Case 1.
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lished by staining of surgical specimen with

Periodic Acid-Schift (PAS). A histopathological sec-

tions showed extensive areas of necrosis and broad,

unseptate or barely septate hyphae, which are typi-

cal features of mucormycosis. Liposomal

Amphotericin B with the dosage of 1mg/kg was

started intravenously. On coronal enhanced control

CT, nodular thickening in soft tissue density in

maxillary sinus was detected (Fig. 3). Because there

is no improvement in the symptoms of the left

cheek and orbital such as loss of visual perception

on the 26th day of admission a 2nd surgery was

performed. In this second operation periorbital and

retroorbital purulent material were exposed and

drained by orbital exenteration. In histopathologi-

cal examination Mucor spores and hyphae stained

with PAS were noticed in peripheric nerve section

(Fig. 4). Amphotericin B treatment was stopped on

58th day of treatment and patient was discharged

with complete recovery of inflammatory symp-

toms. 1-year follow up shows the patient is still

doing well.

Case 2 – A 48-year-old male administered to the

hospital with complaints of left sided facial pain that

has started after a tooth removal 2 months before,

and swelling of left periorbital region with loss of

vision for 15 days. He was a diabetic patient for 22
years and had chronic renal failure requiring
hemodialysis for 1 year. Based on anterior
rhinoscopic and endoscopic nasal examination,
mucosal edema, purulent discharge and secretion in
both nasal cavities were noticed. Physical examina-

Fig. 2 – Asymmetric expansion in cavernous sinus (arrows) in
coronal sectional T1 weighted MR (Case 1).

Fig. 3 – Nodular thickening in soft tissue density in maxillary
sinus in coronal CT with contrast agent (Case 1).

Fig. 4 – Mucor spor (indicated by arrows) and hyphae stained
with PAS were seen in peripheric nerve section (Case 1)
(PAS x 100).
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tion revealed left sided facial swelling, hyperemia
and edema in periorbital region. Total ophtalmople-
gia was detected in left blind eye. Laboratory values
included blood glucose level, 530 mg/dl; BUN, 73
mg/dl; creatinin, 2.6 mg/dl; hemoglobin, 6.8 g/dl;
white blood cells, 12600/ml. Paranasal inflamma-
tion involving optic nerve and retrobulber region
was seen on cranial and orbital computed tomogra-
phy (Fig. 5) and magnetic resonance imaging scans.
There was no growth in culture of material which
taken from the left middle meatus in Saboroud
media. Diagnosis of mucormycosis was confirmed
by histochemical study in biopsy material with PAS
staining, showing characteristic feature of branching
non-septate or rarely septate hyphae. Amphoteracin
B (1mg/kg) administration began intravenously as
the first step treatment. Unfortunately, the patient
died of subarachnoid hemorrhage on the third day
of treatment.

DISCUSSION

Cerebral mucormycosis is first described by
Platauf[15] in French medical literature in 1885.
However Gregory et al.[6] was the first one who men-
tioned about cerebral mucormycosis in English
medical literature in 1943. Rhinocerebral mucormy-
cosis described by Baker in 1957 is a different type of
invasive sinusitis.[7] Yohai et al.[8] had reviewed 208
patients in literature since 1970. They observed that
fever (44%), nasal secretion /black necrotic tissue in
the nose (38%) periorbital or facial edema (34%),
visual changes (30%), headache (25%), and facial
pain (22%) were typical symptoms of the disease. In
our two cases one sided visual loss, nasal secre-
tions/black necrotic tissue in the nose, and perior-
bital and facial edema were seen. Feeley et al.[9]

reported a case with paranasal sinuses and septum
involved. It has also been reported that in advanced
stage, orbital apex syndrome, cavernous sinus syn-
drome and central nervous system involvement
could be seen.[4,10] In our first case, ophthalmople-
gialogy was detected and. asymmetric expansion in
cavernous sinus on coronal sectional T1 weighted
MR imaging was noticed. In second case, paranasal
inflammation involving optic nerve and retrobulber
region was seen on cranial and orbital computed
tomography.

The diagnosis of the disease, which mimics
malignancy clinical, is based on histopathologic
study. Culture is used to identify specific species.

Another fungal infection seen in paranasal sinuses is
aspergillosis. This infection generally invades vessel
walls, causing thrombosis, arteritis, and tearing of
arterial wall.[7] Like mucormycosis it may extend
into orbit and cranial cavity.[4,11] Peterson et al.[4] ana-
lyzed their 28 cases between 1955 and 1995.
Eighteen patients, or 64%, had D.M., 5 (18%) had
hematological malignancies, and remaining 5 (18%)
were on steroid treatment or they were immuno-
compromised. They were divided into three treat-
ment groups; 1. Medical management; 2. Medical
and surgical management without orbital decom-
pression; and 3. Medical and surgical management
with orbital decompression. They found mortality
rates in group one 60%, in-group two 21%, and in
group three 25%. They concluded that orbital
involvement causes higher mortality rate in general
but orbital exenteration was not mandatory in all
patients with evidence of orbital disease. Both of our
patients had diabetes mellitus which was the most
predisposing factor. The patient who had also
chronic renal failure that was another predisposing
factor died despite of the treatment. Early diagnosis
and having had less predisposing factor may be
good prognostic signs. Surgical debridement can

Fig. 5 – Punctuate erosions in ethmoid cells (thin arrows) and
soft tissue density filling bilateral ethmoid sinuses, left
maxillary sinus (thick arrow), and inferior meatus coro-
nal sectional CT with contrast agent (Case 2).
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prevent intracranial spread.[12] In addition to treat-
ment modalities of the disease, potassium iodide[13]

and hyperbaric oxygen are newly recommend-
ed.[8,14,16] Survival of rhinocerebral mucormycosis
varies between 22% and 70%.[17]

In conclusion, invasive fungal disease should be
kept in mind in differential diagnosis of paranasal
sinus pathologies and after establishing the diagno-
sis especially in the diabetic and immunocompro-
mised patients. The infection must be treated effec-
tively by administration of immediate long term
antifungal chemotherapy and surgical debridement
as soon as possible.
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