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Successful Treatment of a Case with Rhino-Orbital-

Cerebral Mucormycosis by the Combination
of Neurosurgical Intervention and the Sequential Use
of Amphotericin B and Posaconazole
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Rhino-orbital-cerebral {(ROC) mucormycosis is an uncommon, acute and aggressive fungal infection. It remains a challenging problem to clinicians

despite aggressive debridement surgery and antifungal therapy. The authors describe a case of ROC mucormycosis with pericranial abscess
occurring in a female patient with uncontrolled diabetes mellitus. The infection initially developed in the right-sided nasal sinus and later
progressed through the paranasal sinuses with the invasion of the peri-orbital and frontotemporal region, due to the delayed diagnosis and
treatment. Numerous non-septate hyphae of the zygomycetes were identified by a punch biopsy from the nasal cavity and by an open biopsy of the
involved dura. The patient was treated successfully with extensive debridement of her necrotic skull and surrounding tissues, drainage of her
pericranial abscess and antifungal therapy, including intravenous amphotericin B for 61 days and oral posaconazole for the following 26 days. She
returned to a normal life and has had no recurrence since the end of her treatment 15 months ago.
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INTRODUCTION The survival rate is 82% for patients with isolated rhino-
maxillary mucormycosis, whereas the prognosis is markedly

Mucormycosis is uncommon but has become more pre-  poor in cases of cerebral involvement, with a survival rate of
valent due to the growing number of patients with meta-  38-50%, despite aggressive surgery, antifungal therapy and
bolic or immunologic imbalances'?. It remains as a poten-  reversal of underlying predisposing factors'®'*??. Surgical
tially lethal fungal infection, even though antifungal therapy  intervention has been relegated to an adjunctive role in the
and aggressive surgical intervention are currently available®.  treatment of these patients because of deformed function
Rhinocerebral mucormycosis is the most common clinical ~ and disfiguration of appearance from radical surgery.
form, accounting for about 50% of the reported cases, and  Importantly, angioinvasion, thrombosis and tissue necrosis
the most fatal clinical category, compared to pulmonary,  of the disease might result in the poor penetration of anti-
cutaneous, gastrointestinal and disseminated mucormy-  fungal agents to the site of the infection. In addition, amp-
cosis'”. It is further divided into three subtypes : thinoma-  hotericin B penetrates poorly into the blood-brain barrier,
xillary, rthinoorbital and rhino-orbital-cerebral (ROC)".  making it difficult to achieve effective fungicidal levels in
Approximately 70% of rhinocerebral cases were found in  cerebral lesions. Therefore, surgical intervention should be

diabetic patients with ketoacidosis'. considered in the treatment of mucormycosis with necrotic
tissues and cerebral lesions. .
* Received : July 9, 2009 + Revised : October 21, 2009 Here, we describe a patient with ROC mucormycosis
« Accepted :December 21, 2009 .
« Address for reprinfs : Il Young Shin, MD, PhD, who was successfully treated by the strict control of bl(')(?d
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B and posaconazole, as well as aggressive neurosurgical
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CASE REPORT

A 46-year-old female presented with progressive peri-
orbital swelling and headache for a week. She had received
endoscopic sinus surgery and antibiotic treatment due to
the right-sided sinusitis at a local ENT clinic 2 months prior
to admission. An ophthalmologic examination on admission
showed tenderness and erythema of the right upper eyelid
and lacrimal sac, but no proptosis was visible. Her visual
acuity was 20/20 OD and a fundoscopic examination
revealed normal results. An endoscopic examination of her
nasal cavities revealed necrotic materials with thick purulent
discharge in the right side. Other physical and neurological
findings did not reveal any out of the ordinary results. The
laboratory values included a white blood cell count of 3,020
cells/microliter, with 66.5% neutrophils, hemoglobin of
9.8 g/dL, hematocrit of 28.6%, platelet count of 94,000
cells/microliter, a blood urea nitrogen concentration of 15.7
mg/dL, a serum creatinine of 0.9 mg/dL and C-reactive
protein of 3.0 mg/L. Her random and fasting blood glucose
levels were 213 and 138 mg/dL, respectively. HbAlc was
6.4%. She had no known history of diabetes before she
presented with ROC mucormycosis.

- We retrospectively reviewed the findings of a prior nasal
biopsy from the local ENT clinic, which revealed copious
fungal hyphae, suggestive of mucormycosis. Treatment
with amphotericin B was immediately started. Magnetic
resonance imaging (MRI) demonstrated high signals on the
soft tissues of the right-sided maxillary and ethmoid
sinuses, on the periorbital fat with local bony erosions in
the infratemporal fossa and pericranial abscess in the fron-
totemporal region (Fig. 1A).

Because the patient refused to have aggressive debride-
ment of her facial and peri-orbital lesions, she was medi-
cally treated with amphotericin B, up to 4,525 mg for the
initial 30 days, along with the strict control of her blood
glucose levels. When the follow-up MRI revealed pericra-
nial abscess and osteomyelitis in the frontotemporal region,
in spite of moderate improvement of her facial and peri-
orbital lesions, she then agreed with the doctor’s decision to
undergo neurosurgical intervention. A frontal craniectomy
showed osteomyelitis with extensive bone invasion and
pericranial abscess in the frontotemporal region. Extensive
bony debridement, removal of the involved dura and sur-
rounding necrotic tissues and drainage of the pericranial
abscess were performed. We used lyophilized dura (Lyodura,
B. Braun Melsungen, Germany) and artificial bone grafts
(Biobone, Johnson & Johnson, Tokyo, Japan) for the crani-
oplasty. A pathologic examination of her necrotic tissues

revealed inflammation with neutrophils, lymphocytes,
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Fig. 1. Magnetic resonance images (MRI) of the lesion on admission
(arrows). Postgadolinium T1-weighted axial magnetic resonance image
shows pericranial abscess appearing as ring-enhancing lesion in the right
frontotemporal region and extensive soft tissue infiltrating lesion with
destruction of the skull vault (*). The coronal section shows the overall
lesions before treatment (A). MRI before change of antifungal agent from
amphotericin B to posaconazole shows markedly improved pericranial
abscess and periorbital soft tissue lesion in the right frontotemporal region
after surgical intervention (B; mefallic artifact (#)). Magnetic resonance
images of the lesion after treatment completion (C).

scattered multinucleated giant cells, and wide, nonseptate,
right-angled branched hyphae on Hematoxylin and Eosin
stain and the Gomori methenamine silver stain (Fig. 2).
Hyphae were invading the cortical bone and skin of the
frontal area. Fungal cultures of the removed tissue were
negative. Amphotericin B was administered, up to a total of
5,225 mg, used for 31 days after the neurosurgery. She had
no adverse effects related to amphotericin B. The follow-up
MRI revealed the disappearance of the pericranial abscess
by surgical removal and a decrease in the enhanced perior-
bital lesions, but residual lesions were present (Fig. 1B).
Laboratory findings on the follow-up were normal except
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for C-reactive protein of 3.5 mg/L. She was discharged from
the hospital with a prescription of posaconazole (400mg
twice daily) as an oral step-down therapy. The posaconazole
was prescribed for a total of 26 days, when her symptoms
and signs no longer existed and the C-reactive protein
decreased to 0.32 mg/L. At the time of completion of her
treatment, MRI showed more improvement (Fig. 1C). The
patient has been disease free until the time of 2 15 month
follow- up from the completion of the treatment.

DISCUSSION

Rhinocerebral mucormycosis is easy to mistake for com-
mon bacterial sinusitis on initial diagnosis. A delay in
diagnosis and appropriate therapy might be associated with
high mortality. A multiplicity of underlying diseases can
predispose to mucormycosis”. As diabetes mellitus is the
most common risk factor, mucormycosis should be sus-
pected in the patients with diabetes mellitus who are diag-
nosed with sinusitis. In our case, fungal sinusitis progressed
to the ROC mucormycosis due to delayed diagnosis and

-

e

Fig. 2. Microscopic finding. Wide unseptate hyphae with obtuse or right
angle branching (H & E stain, original magnification x 400) (A}, (Gomori-
methanamine silver stain, < 400) (B).
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treatment. Similarly, previous reported cases in the Korean
literature mostly involved patients having diabetes**” and
were initially mis-diagnosed as having acute sinusitis'®.

In the past decade, the aggressive surgical debridement of
the lesions was considered as the treatment of choice for the
ROC mucormycosis. Moreover, orbital exenteration was
often indicated due to rapid extension into the orbits. With
the advent of new therapeutic regimens, however, the
treatment strategy now should include rapid diagnosis,
reversal of underlying medical conditions, systemic use of
antifungal agents and appropriate surgical debridement
only as needed ™.

In the beginning of the treatment, our patient refused to
have surgical debridement of her extensive facial and
forehead lesions, because of the potential cosmetic problems
and possible deformed functions of the face. But, her
cerebral lesions showed no improvement with the medical
therapy of amphotericin B and strict glucose control. With-
out the neurosurgical intervention, we think, it would have
been far less likely for her to recover from the ROC mucor-
Mycosis.

Amphotericin B has been the first-line antifungal agent
for rhinocerebral mucormycosis'®. The majority of the
cases reported in the Korean literature were treated with
amphotericin B**'?. In the meanwhile, it must be taken in
account that amphotericin B does not readily penetrate the
blood-brain barrier and might be ineffective in cerebral
mucormycosis'®*?. Because there are no reliable anti-fungal
agents, surgical debridement combined with antifungal
therapy is inevitable in the treatment of cerebral mucormy-
cosis"*”"'9. Although the extent and timing of surgical de-
bridement necessary to maximize the outcomes of mucor-
mycosis has never been defined, a recent study supports the
concept of an “aggressive-conservative” approach, that unin-
volved tissues spared from debridement when possible™.

Amphotericin B is limited in use by its renal and systemic
toxic effects. New antifungal agents and a combination of
existing agents in the treatment of mucormycosis have been
reviewed recently®'"'7*®. Posaconazole is a reasonable
salvage option for patients with mucormycosis refractory to
or intolerant to polyene therapy®®. The available data are
insufficient to support a significant role of primary treat-
ment for mucormycosis'>*”, however, posaconazole is an
option for the oral step-down therapy for patients who
have responded to amphotericin B. The drug is also benefi-
cial in treatment and prevention of any relapse of central
nervous system mucormycosis’”. Therefore, posaconazole
might promise effective treatment to the ROC mucormy-
cosis, even though more dlinical experiences and clinical
trial studies are needed.
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CONCLUSION

The authors report a case of cured rhino-orbital-cerebral
mucormycosis complicated with osteomyelitis and pericra-
nial abscess. This study gives support to the essential role
that neurosurgical intervention as well as the potential ad-
vantage of posaconazole as an oral step-down therapy should
play in the treatment of rhino-orbital-cerebral mucormy-
cosis.
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