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Mucormycosis in Mato Grosso, Brazil: A Case Reports,
Caused by Rhizopus microsporus var. oligosporus
and Rhizopus microsporus var. rhizopodiformis
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Abstract We identified the etiological agents
responsible for two fatal cases of rhinocerebral
mucormycosis with the classical risk factor for
uncontrolled type II diabetes mellitus. Their initial
symptoms did not point immediately to the suspicion
of mucormycosis. Case 1, caused by Rhizopus mi-
crosporus var. oligosporus, was a 52-year-old man
who presented with a painful pimple on his nose,
which evolved with swelling, erythema, and a central
pustule on his right hemiface suspected to be cellulitis.
After 7 days of antibiotic treatment, the patient
worsened with signs of sepsis and the lesion evolved
to necrosis involving all his right face. Case 2, caused
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by Rhizopus microsporus var. rhizopodiformis, was a
57-year-old woman placed on continuous therapy with
azathioprine and corticoids after a renal transplant due
to chronic arterial hypertension and uncontrolled type
I diabetes mellitus. Because she was suspected to
have sepsis, the patient was treated with broad-
spectrum antibiotics and mechanical ventilation, yet
she deteriorated. Because Candida spp. were isolated
from urine and a BAL, she was treated with fluconaz-
ole for 10 days, then substituted by caspofungin. Two
weeks later, she presented with exophthalmus of the
left eye that was surrounded by a large inflammatory
and necrotic area. Both patients were the diagnosed
with mucormycosis via direct microscopy of necrotic
material prior to their death.
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Introduction

Mucormycosis is a rare but usually very aggressive,
life-threatening, opportunistic fungal infection caused
by a group of ubiquitous saprophytic organisms of the
order Mucorales. Species of the genera Rhizopus,
Rhizomucor, Mucor, and Absidia are the most fre-
quently isolated agents from human lesions. These
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fungi are distributed in the environment worldwide,
and the infection can be acquired by the deposition of
spores on wounds or on fragile mucous membranes, by
ingestion or inhalation. Immunodepressed patients,
mainly those with ketoacidosis, neutropenia, and users
of corticoids are at highest risk. After germining, the
fungus can cause pathogenic lesions as a result of
invasion and growth within the walls and the lumen of
the major blood vessels, ensuing thromboembolism,
resulting in ischemia and tissue necrosis [1-5].

Classically, the following major clinical forms are
described: rhino-orbital-cerebral, pulmonary, cutane-
ous, gastrointestinal, and disseminated. The most
common presentations are the rhino-orbital-cerebral
and the pulmonary forms and, together with dissem-
inated infection, they are associated with the highest
mortality, ranging from 78 to 100% [3]. On the other
hand, the cutaneous form comprises less than 10% of
all cases and shows the best prognosis, with less than
10% mortality. Metabolic ketoacidosis and severe
neutropenia are the major risk factors for, respectively,
the rhino-orbital-cerebral form and the pulmonary
form [2-8].

Diabetes mellitus is a critical predisposing factor in
36-88% of all mucormycosis cases [2—10]. All types
of diabetes mellitus have been reported as risk factors
for patients with mucormycosis. Nevertheless, mucor-
mycosis was found to be the first clinical manifestation
of some patients who had undiagnosed diabetes
mellitus [3]. The most common clinical feature found
in mucormycosis with diabetes mellitus is sinus
disease (66%), followed by pulmonary infection
(16%) [3, 4]. Usually, these lesions evolve very
rapidly and present high mortality rates; therefore, the
prognosis depends on early diagnosis and proper
treatment.

A definitive mycological diagnosis of mucormyco-
sis has to be properly made as follows: (a) visualization
of typical mucoralean hyphae by direct microscopy of
wet mounts in a 10% KOH solution; (b) isolation of
the agent in culture, which usually requires a few days;
(c) definitive identification of species and varieties of
an isolate may require a few weeks and include
morphological and physiological tests [3—7]. More
recently, molecular identification tools have been
described, but they are not yet available in the lab
routine [11-13]. Even when a correct and early
diagnosis is achieved and appropriate treatment is
started, the overall survival rate of diabetic patients
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with mucormycosis only reaches approximately 60%
[3]. The following two cases represent the first well-
documented rhino-orbital-cerebral form of mucormy-
cosis recently diagnosed in Cuiabd, capital of the
Brazilian Center-Western state of Mato Grosso (MT),
with complete identification of the etiological agents.

Case Reports
Case 1

A 52-year-old man, from in Cuiaba (MT), with a
several year history of poorly controlled type II
diabetes mellitus, presented with a 10-day history of
a painful pimple on his nose, which evolved with
swelling, erythema, and a central pustule on his right
face diagnosed as cellulitis. After treatment with
broad-spectrum antibiotics for 7 days, he worsened
the lesion evolved to dry necrosis on his right face and
the patient presented signs of severe sepsis with fever,
tachycardia, tachypnea, and oliguria. Moreover, lab-
oratory analyses showed that the patient had hyper-
glycemia of 520 mg/dL and metabolic ketoacidosis,
and the necrosis expanded over his right face (Fig. 1).
Soon he suffered heart failure and after revival, he
underwent a new antibiotic schedule with ceftriaxone
+ clindamicin. However, 2 days later, he presented
with shock, anuria, and multiorganic failure leading to
death. As no autopsy was performed, it was presumed
that death was most likely due to intracranial extension
of the infection.

Mycology—Direct microscopy of a scraping of
the necrotic border revealed thick non-septate
hyaline hyphae. The macroscopic and micro-
scopic morphology of the culture recovered from
this scraping after inoculation on MA 2% (Malt
Extract Agar 2%) and incubation at 37,40, 45 and
50°C for 3-5 days was examined. Macroscopic
observation revealed a pale brown to grey
colony, up to 10 mm in height, within 3 days at
37 and 40°C, but restricted growth at 45°C and no
growth at 50°C. Microscopically the rhizoids
were simple. Microscopy of cultures grown at
40°C for 5 days revealed brownish sporangio-
phores up to 400 pminlengthandup to 13 pmin
width, in groups of 1-3; sporangia were spherical
grayish, up to 80(-100) pm, predominantly
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Fig. 1 Right facial necrosis of case 1 patient extending to the
orbit

50-60 pm in diameter; columellae were globose
to subglobose; sporangiospores were subglobose
to ellipsoid, up to 9 pm, smooth. These morpho-
logical and physiological features indicate the
mold was Rhizopus microsporus v. Tiegh. var.
oligosporus (Saito) Schipper & Stalpers (Schip-
per & Stalpers 1984; de Hoog et al., 2000) which
was deposited in the Reference Culture Collec-
tion of INCQS (Fiocruz) as Rhizopus microspo-
rus var. oligosporus INCQS 40289 (Fig. 2).

Case 2
A 57-year-old woman from Cuiaba (MT), undergoind

continuous therapy with azatioprina and corticoids
after a renal transplant due to chronic arterial

hypertension and uncontrolled type II diabetes melli-
tus, was admitted with chronic diarrhea and arterial
hypotension. The initial diagnosis was sepsis due to an
abdominal focus. She was treated with broad-spec-
trum antibiotics and mechanical ventilation, but failed
to respond and deteriorated, due to a disseminated
fungal infection. Subsequently, due to Candida spp. in
her urine and a BAL culture, she was treated with
fluconazole for 10 days and then substituted by
caspofungin. Due to renal failure, she underwent
hemodialysis. Two weeks later she presented with
exophthalmus of the left eye that was surrounded by a
large inflammatory and necrotic area (Fig. 3). Necro-
tic material was biopsed and sent to the Laboratory of
Mycology.

Mycology—Direct microscopic exam of the
necrotic material showed many thick non-sep-
tate hyaline hyphae suggestive of a mucoralean
fungus. After inoculating necrotic material onto
Sabouraud 2% dextrose agar a mucularean
fungus was obtained, which was cultured on
MA 2% (Malt Extract Agar 2%) and incubated at
37, 40, 45 and 50°C for 3-5 days for macro-
scopical and microscopic examination. The
exam revealed a dark grayish brown colony, up
to 10 mm in height within 3 days at 37 and 40
°C; good growth and sporulation at 45°C and
growth at 50°C. Microscopic observation of the
cultures grown at 40°C for 5 days revealed:
simple rhizoids; brownish sporangiophores up to
500 pm in length and up to 10 pm in width, in
groups of 1-4; sporangia were spherical grayish,
black, up to 100 pm, predominately 60-80 um

Fig. 2 Rhizopus microsporus var. oligosporus: a Sporangiophores, columellae, and rhizoids (Lactophenol cotton blue, x200);
b Columellae (Lactophenol cotton blue, x400); ¢ Sporangiospores (Lactophenol cotton blue, x1,000)
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Fig. 3 Extensive necrosis of right cheek, reaching right nasal
cavity and adjacent bones

diameter; columellae were pyriform-ellipsoidal,
80% of the sporangium diameter; and sporan-
giospores minutely spinulose, sub-globose to
globose, up to 5(-6) um. These morphological
and physiological characteristics indicate the
mold was Rhizopus microsporus v. Tiegh. var.
rhizopodiformis (Cohn) Schipper & Stalpers
(Schipper & Stalpers 1984; de Hoog et al.,
2000), which was deposited in the Reference
Culture Collection of INCQS (Fiocruz) as Rhi-
zopus microsporus V. var. rhizopodiformis INC-
QS 40289 (Fig. 4).

Immediately upon obtaining the microbiological
data, the patient was treated with high doses of
intravenous amphotericin B together with broad-
spectrum antibiotics and resection of the necrotic

tissues. Despite this aggressive medical and surgical
management, she died within 6 days.

Discussion

The number of reported cases of mucormycosis has
continuously increased in recent years, in part as the
result of increasing use of immunosuppressive therapy
but also as a consequence of increased awareness of
clinicians and improved laboratory diagnosis [4—6].
Although many species of several genera of the
Mucorales are known to cause angioinvasive infec-
tions, the most commonly isolated species belong to
the genera Rhizopus, Mucor, Absidia, and Rhizomu-
cor. About half of all cases were caused by Rhizopus
species, mainly by R. arrhizus (R. oryzae), followed by
R. microsporus var. rhizopodiformis [3].

Although many immunodeppressive conditions
might represent a risk factor for an angioinvasive
infection by members of the Mucorales, two predis-
posing factors are most important: presence of met-
abolic acidosis and altered and deficient function of
neutrophils and/or monocytes, which hinder their
capacity to control fungal growth in diabetic patients
[4, 8].

Both of our cases, caused by different varieties of
Rhizopus microsporus, presented the classical rhino-
cerebral invasive form of mucormycosis. They had
also the most typical and important underlying risk
factor for this clinical presentation, namely an uncon-
trolled or poorly controlled type II diabetes mellitus, a
condition that commonly evolved to ketoacidosis and
other associated complications. In most cases with this

Fig. 4 Rhizopus microsporus var. rhizopodiformis: a Sporangiophores and rhizoids (Lactophenol cotton blue, x100); b Columellae
(Lactophenol cotton blue, x400); ¢ Sporangiospores (Lactophenol cotton blue, x1,000)
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clinical presentation, the onset manifests in the nasal
mucosa or paranasal sinuses, from where the fungus
invades the ethmoid, the maxillary sinuses and the
nasolachrymal duct, and finally the cranium through
the orbital vessels [10, 11].

Howeyver, the initial manifestations of our cases
pointed strongly to bacterial infection, namely a face
pimple that rapidly evolved to a clinical picture of
cellulitis in case 1 and chronic diarrhea which evolved to
sepsis in case 2, which probably postponed the recog-
nition of the severe life-threatening mucormycosis.

Case 1 was caused by R. microsporus var. oligosp-
orus, a rare agent of mucormycosis. His first symptom
was a painful pimple on his nose that evolved to a
necrotizing pustule on his right face, which was
initially diagnosed as cellulitis.

It is worth mentioning that in some parts of Asia
this fungus is used as a starter culture for the home
production of tempeh. This indicates a continuous but
harmless contact of the fungus with healthy popula-
tions [14]. Although it can’t be corroborated by
published cases, this finding deserves to be reported.

Case 2 was caused by R. microsporus var. rhizo-
podiformis, the second most common agent of
mucormycosis, a variety commonly associated with
to cutaneous and gastrointestinal forms [3]. Curiously,
she presented initially with chronic diarrhea and the
first suspected diagnosis was sepsis due to an abdom-
inal focus, which did not respond to broad-spectrum
antibiotics and evolved to a disseminated infection,
including the rhinocerebral manifestation.

Unfortunately, our patients both had a fatal outcome,
mainly due to a delay in correct suspicion and
subsequent mycological diagnosis of mucormycosis.
The prognosis of these patients usually is poor. There-
fore, attempts to make an early diagnosis in a high-risk
patient are encouraged, and treatment should be initiated
as fast as possible. Treatment involves a multi-mortality
approach with an equally important three-point strategy
that includes (a) antifungal therapy, (b) surgery, and
(c) management of comorbid factors (controlling dia-
betes mellitus in our cases) and adjunctive treatments for
improving host response [3, 4].

Blood cultures in all forms of mucormycosis are
usually negative. Furthermore, even when fungal
hyphae are seen in tissue specimens, fungal cultures
may be negative. Therefore, it is important that
clinicians attempt to collect as many clinical speci-
mens as possible for fungal cultures, since Mucorales

are sometimes difficult to distinguish from other
filamentous fungi by direct microscopy and/or histo-
pathological examination. Refrigeration of the spec-
imens is not recommended because it may decrease
the yield of positive cultures. Cultures isolated from
non-sterile specimens should be interpreted with
caution and will require correlation between the
finding and the clinical situation [3]. Therefore,
growth of a mucoralean mold does not confirm its
involvement in an invasive disease. However, isola-
tion of Mucorales from a sterile site or repeated
positive cultures from a non-sterile site is considered
significant in a high-risk patient with predisposing
factors for the acquisition of mucormycosis [3, 4].

To reach a more rapid diagnosis of mucormycosis,
more modern laboratory tools are needed, besides
improved awareness by clinicians.

Treatment for mucormycosis is based on three
points: (1) elimination or control of the predisposing
factors, (2) surgical debridement of necrotic tissue,
and (3) antifungal. Until, recently, the only available
effective antifungal was amphotericin B, but fortu-
nately important advances have been made in recent
years with posaconazole, an azole with activity against
zygomycete species in selected patients [15-23].

Appropriate synergy testing to determine the role of
antifungal combinations and knowledge of drug—drug
interactions may be extremely important to efforts to
reduce breakthrough infections [24, 25]. Many insti-
tutions use fluconazole as prophylaxis for invasive
fungal infections (IFI) in high-risk patients [26].
However, if more cases of zygomycosis are detected
in high-risk liver transplant recipients [27], a new
strategy could include drug coverage for these micro-
organisms [28, 29] with posaconazole, an active azole
against zygomycete species [21-23]. Physicians
should be aware of the potential risk of breakthrough
infections caused by several resistant fungi in patients
with severe immunosuppression who are receiving
antifungal drugs, including caspofungine [30].
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