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Abstract 

A growing number of medically compro-
mised patients are encountered by dentists in
their practices. Opportunistic fungal infections
such as mucormycosis usually occur in
immunocompromised patients but can infect
healthy individuals as well. Mucormycosis is
an acute opportunistic, uncommon, frequently
fatal fungal infection, caused by a saprophytic
fungus that belongs to the class of phy-
comycetes. Among the clinical differential
diagnosis we can consider squamous cell car-
cinoma. Such cases present as chronic ulcers
with raised margins causing exposure of
underlying bone. There is a close histopatho-
logical resemblance between mucormycosis
and aspergillosis. Microscopically, aspergillo-
sis has septate branching hyphae, which can
be distinguished from mucormycotic hyphae
by a smaller width and prominent acute angu-
lations of branching hyphae. A definitive diag-
nosis of mucormycosis can be made by tissue
biopsy that identifies the characteristic
hyphae, by positive culture or both. The culture
of diseased tissue may be negative and
histopathologic examination is essential for
early diagnosis. Mucormycosis was long
regarded as a fatal infection with poor progno-
sis. However with early medical and surgical
management survival rates are now thought to
exceed 80%. In the present case, the fungus
was identified by hematoxylin and eosin stain
and confirmed by Grocott’s silver
methenamine special staining technique.
Removal of the necrotic bone, which acted as a
nidus of infection, was done. Post-operatively
patient was advised an obturator to prevent
oronasal regurgitation. Since mucormycosis
occurs infrequently, it may pose a diagnostic
and therapeutic dilemma for those who are not
familiar with its clinical presentation. 

Introduction

Mucormycosis is ubiquitous in nature and
humans usually have a strong natural resist-
ance to the infection. Mucormycosis becomes
pathogenic when the patient’s general resist-
ance has been altered by metabolic disorders,
immunosuppressive therapy, malignancy or
other chronic debilitating disorders.1-3 An
underlying disease, frequently diabetes melli-
tus, is almost always present.4

The organisms are common inhabitants of
soil, bread mold and rotten fruit and vegetables
and constantly release spores into the atmos-
phere.5,6 The disease has a worldwide distribu-
tion without age or race preference.7 Rhinoce -
rebral form of mucormycosis frequently pres-
ents with oral manifestations and may lead to
considerable dilemma in clinicians unfamiliar
with this entity, which in turn may worsen the
prognosis for the patient.8

The maxilla rarely undergoes necrosis due
to its rich vascularity. Maxillary necrosis can
occur due to bacterial infections such as
osteomyelitis, viral infections such as herpes
zoster or fungal infections such as mucormy-
cosis, aspergillosis etc.9 Location of mucormy-
cosis on the palate is a rare and late occur-
ance.10 Early diagnosis and treatment of
mucormycosis is extremely important. The
diagnosis is confirmed by histopathologic
demonstration of the organism in affected tis-
sue.11 The present case report is of mucormy-
cosis of the palate presenting as a chronic
ulcer with raised margins causing exposure of
underlying bone. The aim of this report is to
alert the clinicians to be aware of mucormyco-
sis on the importance of early diagnosis and
management.  

Case Report 

A 50-year-old male patient was referred to
the Oral and Maxillofacial Surgeon for a pro-
gressive non-healing wound with a foul odor
and ulceration of the palate and left maxilla of
about 2 months duration. The patient had
undergone for extraction of left maxillary later-
al incisor and canine 3 months earlier due to
poor periodontal status. Following extractions
the socket never healed completely. Later, he
developed headache, sinusitis and noticed a
non-healing ulcer on the palate. The patient
was moderately built and nourished with nor-
mal gait. He also gave a medical history of
uncontrolled diabetes mellitus and hyperten-
sion. Over the past 2 months the patient was
advised various antibiotics and analgesics by
different dental practitioners as well as gener-
al physicians, and had very limited benefit.
The patient also gave a history of tobacco

chewing from past 15 years. 
Extraorally no swelling was noted and the

overlying skin appeared normal with no local
rise in temperature or any other secondary
changes. 

On intraoral examination, an infiltrating
ulcer approximately 3×4.5 cm2 with irregular
borders was appreciated over the hard palate.
Ulcer was covered over by the necrotic slough
and on the anterior part of the ulcer; the
underlying bone was also exposed. Ulcer was
nontender with signs of erythema over the
margins (Figure 1). Maxillary left lateral inci-
sor and canine were missing. 

A provisional diagnosis of squamous cell
carcinoma was made. The differential diagno-
sis of midline lethal granuloma and fungal
infection were thought.

Later the patient was sent for blood investi-
gations, which revealed raised ESR (34 mm/1st
hour) and random blood glucose level 460
mg/100mL. Tridot, HBs test and chest X ray
were non-contributory. The computed tomog-
raphy (CT) scan revealed focal destruction of
the bone of anterior palate and in the left ante-
rior maxillary region (Figure 2).

The patient underwent a partial maxillecto-
my (Figure 3) and the specimen was creamish
white, non-vital, measured about 5¥3 cm with
rough surface (Figure 4). Microscopic exami-
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nation of the specimen revealed bony spicules
and dead lamellated bone around the fatty mar-
row showing ischemic necrosis. Numerous
non-septate, broad, branching hyphae were
seen within the necrotic marrow tissue
(Figures 5 and 6). Thus, a final diagnosis of
mucormycosis was arrived. A strict diabetic
control and a course of amphotericin B were
advised. He was rehabilitated with an obtura-
tor for the oro-nasal fistula (Figures 7 and 8)
and was being followed up for the past 6
months and has no further complaints. 

Discussion

Mucormycosis is a saprophytic aerobic fun-
gus commonly found in the environment in
bread moulds or decaying vegetation. This
organism is frequently found to colonize the
oral mucosa, nasal mucosa, paranasal sinuses
and pharyngeal mucosa of asymptomatic
patients. These fungi do not usually cause dis-
ease in healthy people with intact immune sys-
tems, but patients with a number of conditions
can be predisposed to the development of inva-
sive fungal disease.12,13

In 1885, Paltauf14 documented the first his-
tologic description of generalized mucormyco-
sis in a 52-year-old patient. Since then, oppor-
tunistic infections caused by fungi of the order
Mucorales have been recognized in associa-
tion with diabetes, hematologic malignant dis-
eases, immunosuppressive therapy, thermal
burns and surgery.15

Infection arises through inhalation of
spores and contamination of the traumatized
tissue, ingestion and direct inoculation.15,16

The hallmarks of disease caused by these
organisms are angioinvasion, thrombosis,
ischemia and necrosis of involved tissue.17-19

High incidence of mucormycosis is seen in
uncontrolled diabetic patients, because they
produce the enzyme ketoreductase, which
allows them to utilize the patient's ketone bod-
ies. It is also likely that the hyperglycemia
stimulates fungal growth and the reduced
chemotaxis and phagocytic efficiency permit
innocuous organisms to proliferate.4

Oral manifestations of mucormycosis are
frequently the first clinical signs to arise, prob-
ably because of the highly vascularized struc-
ture of oral soft tissues. Furthermore, it has
been suggested that vascular ruptures and
bleeding due to dental extractions may create
a portal of entry for fungi into the maxillofacial
regions.5,20 Intraorally, the hard palate is usual-
ly affected because of its proximity to the
infection of the nasal fossa and paranasal
sinuses. In addition, isolated intraoral involve-
ment is extremely rare.21

The diagnosis of mucormycosis is usually
based on a clinical picture revealing the inva-

Case Report

Figure 1. Clinical photograph showing
ulcer with necrosis in the anterior palate
extending to alveolar bone of left lateral
incisor and canine (arrows showing the
necrotic bone).

Figure 2. Computed tomography scan
showing focal destruction of the bone of
anterior palate (circled area) to the left
anterior maxillary region (arrow).

Figure 3. Intra-operative image showing
the area after the removal of necrotic bone.

Figure 4. Photograph showing superior
view of surgical specimen with involved
teeth.

Figure 5. Microphotograph showing non-
septate branched fungal hyphae in a
necrotic tissue (H & E stain, Original mag-
nification X250).

Figure 6. Microphotographs showing  non-
septate, broad, branched fungal hyphae (H
& E stain, Original magnification X400).

Figure 7. Post-operative photograph show-
ing the oro-nasal fistula (arrows).

Figure 8. Photograph showing the obtura-
tor for the oro-nasal fistula.
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sive course of the disease and is confirmed by
biopsy, where the specimen will show broad,
non-septate hyphae with branching at right
angles and invading tissue.1 However, negative
culture results often appear despite positive
histologic findings.22

Differential diagnosis of destructive lesions
of the palate and maxilla should include squa-
mous cell carcinoma, nasopharyngeal carcino-
ma, peripheral T-cell lymphoma (formerly
termed midline lethal granuloma), chronic
granulomatous diseases like tuberculosis, ter-
tiary syphilis, wegener’s granulomatosis and
other deep fungal infection.4,8,9,18,22

The present case was provisionally diag-
nosed as squamous cell carcinoma of the
palate which presented as chronic necrotizing
ulcer with raised margins and exposure of the
underlying bone. Similar cases are reported in
the literature by few authors recently.23,24

On the contrary, a recent report suggests
that mucormycosis confined to the oral tissues
without any systemic involvement is very rare.
When mucormycosis presents as an isolated
intraoral infection, the ulcers may also have a
white necrotic-apperaring tissue without black
scab which may be due to a necrotic infarction
of the palate. The lesion will be usually deep
and causes denudation of the palate along with
osteomyelitis of the affected bones.18,25,26 In
such situations; the differential diagnoses
should also include acute necrotizing gingivi-
tis or periodontitis, herpetic infections and
traumatic ulcers. In more severe cases, the
extensive mucormycosis may resemble malig-
nancies, cancrum oris, pyogenic orbital celluli-
tis and other systemic mycoses.27

Treatment of mucormycosis consists of sur-
gical debridement; systemic antifungal therapy
and treatment of any underlying condition are
most effective methods.1,5,21 Control and pre-
vention of opportunistic fungal infection in
patients suffering from debilitating diseases
such as diabetic ketoacidosis, immunodepres-
sion, blood dyscrasia, solid organ transplant,
patients on long term steroids and bone mar-
row transplant is very important. Once
mucormycosis infection diagnosed in debilitat-
ed patients, it must be treated proptly, without
any delay, by different modalities, medically
and surgically. 

Conclusions

Mucormycosis is a life-threatening fungal
infection that frequently occurs in immuno-
compromised patients. These infections are
becoming increasingly common, yet survival
remains poor. Since mucormycosis occurs
rarely in the oral cavity, it may pose a diagnos-

tic and therapeutic dilemma for those who are
not familiar with its clinical presentation. A
greater understanding of the pathogenesis of
the disease may lead to future therapies. Early
diagnosis and management of the lesion will
localize and lessen the chances of spreading to
the adjacent tissue and may have great advan-
tages.

The case presented here emphasizes the
concept that simple procedures such as dental
extractions can cause cataclysmic complica-
tions in susceptible patients. In the present
scenario, dental professionals may encounter
patients whose general health is compro-
mised. We must remain cautious in our efforts
to perform procedures and follow such patients
to be certain that appropriate healing occurs.
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