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Abstract:

A 73-year-old woman with myelodysplastic syndrome and diabetes mellitus, chronic renal failure and par-
oxysmal atrial fibrillation, received a diagnosis of facial cellulitis and was treated by antibiotics. However, her
symptoms deteriorated. Facial magnetic resonance imaging (MRI) showed orbital cellulitis. She had weakness
of visual acuity requiring changing the antibiotics. She also underwent steroid pulse treatment. Her symptoms
temporarily improved, but she became comatose and died. Results of a molecular analysis of the residual
cerebrospinal fluid indicated Rhizopus species infection. For immunocompromised hosts with refractory or-
bital cellulitis, mucormycosis should be considered as a differential diagnosis, and appropriate treatment

should be promptly performed.
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Introduction

Orbital cellulitis (OC) is an infection of the soft tissue be-
hind the orbital septum (1). It manifests with erythema and
edema of the eyelids, vision loss, a fever, headache, propto-
sis, chemosis, and diplopia (2). It is considered one of the
most important ophthalmic emergencies, as delays in its di-
agnosis and treatment can lead to serious ocular and sys-
temic morbidity and mortality (1, 2). OC is caused most
commonly by extension of sinus disease into the orbit, espe-
cially in young patients (1). However, it is also induced by
infection of the eyelids or face and even due to hematoge-
nous spread from distant locations (2).

Mucormycosis is a difficult-to-diagnose rare disease with
high morbidity and mortality (3). Incidentally, all-cause
mortality rates for mucormycosis range from 40% to 80%,
with rates varying depending on the underlying conditions
and sites of infection (4). Mucormycosis is mainly caused
by Rhizopus species, Mucor species, Cunninghamella spe-
cies, Lichthemia species, and Rhizomucor species (5). How-

ever, the diagnosis is often delayed, and the disease tends to
progress rapidly. Urgent surgical and medical intervention is
lifesaving (3).

We herein report a case of a fatal Rhizopus species infec-
tion after facial injury in a patient with myelodysplastic syn-
drome (MDS) and diabetes mellitus (DM).

Case Report

This case study was approved by the Ethics Committee of
Juntendo Shizuoka Hospital. The approval number was 298.
Informed consent was obtained from the family of the de-
ceased patient.

A 73-year-old woman with DM (no insulin treatment),
MDS requiring multiple transfusions (every 2 weeks over 2
years), chronic renal failure and paroxysmal atrial fibrillation
was transported to the emergency room at our hospital due
to difficulty moving. Her history included auto-sensitization
dermatitis and right hip joint operation. She had also fallen
down and injured the roof of her nose two weeks before ar-
rival. The wound did not heal spontaneously, so she had un-
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Figure 1. The patient’s face on arrival. The right side of the
face showed redness and swelling.

dergone treatment by a plastic surgeon one week earlier;
however, the wound had pus, so she received a prescription
of cefaclor four days before her arrival.

On arrival, her vital signs were as follows: consciousness,
clear; blood pressure, 166/85 mmHg; heart rate, 100 beats
per minute; respiratory rate, 30 breaths per minute; percuta-
neous saturation of oxygen under room air, 94%; and body
temperature, 37.8°C. Her face had redness, swelling and
pain (Fig. 1) in addition to pain at the left side of the thorax
and back. An electrocardiogram showed normal findings.
The venous blood gas findings were as follows: pH, 7.37;
pCO, 37 mmHg; pO,, 14.9 mmHg; HCOs-,31 mmol/L; base
excess, -2.9 mmol/L; and lactate, 1.8 mmol/L. A rapid anti-
gen detection test for group A streptococcus was negative. A
simple urine qualitative examination showed 3+ for protein
without leukocytosis. The main results of a biochemical
blood analysis on arrival are shown in Table 1.

Whole-body computed tomography indicated right facial
skin edema and swelling of the mucosa at the sinuses. She
received a diagnosis of facial cellulitis with sinusitis and
was treated by antibiotics. The time course of treatment and
the main laboratory findings are shown in Fig. 2. Antibiotics
and steroid infusion were changed (cefazolin to vancomycin
on day 3) because her symptoms deteriorated (Fig. 2), with
severe eye pain and exophthalmos. Her facial redness and
swelling improved gradually after the antibiotics were
changed, but severe eye pain and red exophthalmos re-
mained. Facial magnetic resonance imaging (MRI) on day 6
showed orbital cellulitis with deformity of right eye ball due
to swelling of musculus orbicularis oculi (Fig. 3). She had
weakness of visual acuity on day 7, so she received ceftriax-
one and metronidazole in addition to previous antibiotics. As
the serum ferritin concentration increased from around 5,000
ng/mL before trauma to around 10,000 ng/mL after trauma,
and the patient had a high antinuclear antibody titer (x640),
steroid pulse treatment (1 g of methylprednisolone per day
for 3 days) was performed on day 11 based on a diagnosis
of hemophagocytic syndrome or orbital autoimmune dis-
ease (5-7).

On day 11, her eye pain had decreased, and her appetite

Table 1. Results of a Biochemical Analysis on Arrival.
‘White blood cell count 3,100 /uL
Neutrophil 1,739 /uL
Hemoglobin 8.3 g/dL
Platelet 40.0x10* /uL
Total protein 9.0 g/dL
Albumin 3.2 g/dL
Glucose 137 mg/dL
HbA1C 7.2 %
Aspartate aminotransferase 19 U/L
Alanine aminotransferase 22 U/L
Glutamyl transpeptidase 37 IU/L
Creatinine phosphokinase 15 U/L
Amylase 137 mg/dL
Blood urea nitrogen 32 mg/dL
Creatinine 1.14 mg/dL
Sodium 132 mEq/L
Potassium 5.2 mEq/L
Chloride 99 mEq/L
Ferritin 10,774 ng/mL
C-reactive protein 12.5 mg/dL
Lactate dehydrogenase 282 IU/L
Prothrombin time international normalized ratio 1.37
Activated partial thromboplastin time 338 s
Fibrinogen 569 mg/dL
Fibrin degradation products 4.0 pg/mL

had improved. However, on day 12, her left visual acuity
decreased, and emergency MRI of the face and brain re-
vealed acute inflammatory or ischemic signal changes at the
bilateral frontal lobes, abnormal signal changes in the cere-
brospinal fluid (CSF) at the frontal side (Fig. 4), and persis-
tent right exophthalmos. She became comatose on day 13
and underwent tracheal intubation with mechanical ventila-
tion. A spinal tap showed an increased level of protein and
normal range of glucose and leukocyte counts [protein, 128
mg/dL; glucose, 71 mg/dL; leukocytes, 6/uL. (monocytes, 5;
neutrophils, 1/uL)]. As beta-D-glucan was negative, mero-
penem and acyclovir were added in addition to vancomycin
on day 13. However, her comatose state did not improve,
and she became complicated with unstable circulation, dying
on day 16. Her family did not consent to an autopsy.

The results of all cultures of sputum, urine, blood, and
CSF, as well as C10 and CI11 monoclonal IgM antibodies
for cytomegalovirus using serum and polymerase chain reac-
tion (PCR) for the herpes simplex virus using CSF from day
13 were negative. All culture results are shown in Table 2.
Eye discharge culture showed Staphylococcus epidermis,
which was sensitive to various antibiotics; however, this
finding suggested that S. epidermis was not the originating
bacteria. The molecular analysis [amplification of fungal de-
oxyribonucleic acid (DNA) by PCR combined with DNA
sequencing] of residual CSF at the National Institute of In-
fectious Disease indicated Rhizopus species infection (Sup-
plementary material). She was therefore posthumously diag-
nosed with fatal cutaneous-(rhino-)orbital-cerebral mucormy-
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Figure 2. Time course of treatment and main laboratory results. The antibiotics therapy was
switched without antifungal drugs. However, her condition ultimately deteriorated. Steroid pulse, 1 g
of methylprednisolone per day for 3 days. Prednisolone, 50 mg per day.

Figure 3. Facial magnetic resonance imaging (MRI) findings on day 6. MRI showed right orbital
cellulitis with deformity of the right eyeball due to swelling of the musculus orbicularis oculi (left,
short inversion time inversion recovery image; right, T1-weighed image).

COSiS.

Discussion

This is a rare case of cutaneous-(rhino-)orbital-cerebral
mucormycosis in a patient with MDS and DM. Cutaneous
mucormycosis, while less common than sinonasal or pulmo-
nary infections, can cause widespread tissue necrosis after
seemingly innocuous encounters (8). The most common lo-
cation of cutaneous mucormycosis is the extremities, and
extensive infection has been reported after trauma or ortho-
pedic procedures (8). Rarely, facial traumatic wounds result
in occurrence of cutaneous mucormycosis (9). We were un-
able to find any report wherein facial trauma infection pro-
gressed to fatal orbital-cerebral mucormycosis.

Rhino-orbital-cerebral mucormycosis is a common infec-
tion among mucormycosis subtypes (10). Because sporan-
giospores can be deposited in the nasal turbinate and
paranasal sinuses in immunocompromised patients (10), si-
nus mucormycosis may extend into the orbit, extraocular
muscles, and optic nerve. The brain may be seeded by inva-
sion of the ethmoidal and orbital veins, which drain into the
cavernous sinuses. However, mucosal edema and fluid col-
lection at the sinuses in the present case improved after anti-
biotic treatment, so the possibility of a sinus route may have
been minimized. The most common risk factors of cutane-
ous mucormycosis are DM and hematological malignancies,
including MDS (9, 11). In addition, steroid treatment, renal
failure and iron overload are also risk factors, similar to the
situation in the present patient (10, 12).
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Figure 4. Facial magnetic resonance imaging (MRI) findings on day 12. MRI of the face and brain

revealed acute inflammatory or ischemic signal changes at the bilateral frontal lobes (triangle, diffu-

sion-weighted imaging) and abnormal signal changes in the cerebrospinal fluid at the frontal side (*).

Table 2. Results of Cultures of All Specimens and Minimum Inhibitory Con-

centration of Antibiotics for Staphylococcus epidermis on Day 3.

Specimen Day 0 Day 3 Day 11
Sputum Could not examine Negative
Urine Negative Negative
Blood Negative Negative
Nasal cavity Negative
Cerebral spinal fluid Negative

Eye discharge

Staphylococcus epidermis*

Antibiotics*

Minimum inhibitory concentration

Methyl-phenyl-isoxazolyl penicillin
Ampicillin

Cefazolin

Cefmetazole

Imipenem

Vancomycin

<0.12
<0.12
<0.5
<1
<0.25
<1

The early diagnosis of mucormycosis is vital for obtain-
ing a survival outcome. However, a diagnosis of mucormy-
cosis is still difficult to establish. Imaging (computed to-
mography), classic microbiological tools (a direct examina-
tion, culture, and fungal biomarkers), and histopathology are
the pillars of the diagnostic work-up of mucormyco-
sis (13, 14). However, none of the currently available classic
diagnostic tests provides sufficient sensitivity and specificity
on its own; the optimal approach therefore relies on a com-
bination of multiple diagnostic strategies, including imaging
and fungal biomarkers (13, 14). Fortunately, mucormycosis
might be suspected based on the results of direct micros-

copy of clinical specimens. Culture of specimens is also
strongly recommended for genus and species identification,
although the sensitivity of culture is low. In addition, there
are no useful serological markers for detecting mucormyco-
sis (15). Unfortunately, we were unable to obtain any posi-
tive results from cultures. We consulted ophthalmologists to
obtain a biopsy specimen from the infected area; however,
the ophthalmologists refused due to concerns about exacer-
bating the infection. A molecular analysis of the CSF at the
National Institute of Infectious Diseases indicated Rhizopus
species infection, which was very useful for diagnosing mu-
cormycosis in the present case. Molecular methods, such as
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PCR combined with DNA sequencing, are useful for identi-
fying the causative pathogen; however, this is not a commer-
cial examination, so it is not easy to employ routinely in
clinical settings at present. The development of a PCR assay
for diagnosing mucormycosis may lead to further advances
in the field (13, 14).

In this case, the patient was treated for indigenous skin
bacteria and was resistant to antibiotics therapy; thus, antibi-
otics therapy was switched as needed. However, fungal or-
bital cellulitis (invasive mold disease, such as mucormycosis
and aspergillosis) should be strongly suspected in patients
with an immunocompromised status due to aging, DM, and/
or MDS with hyperferritinemia - like the present
case (16, 17) - and broad-spectrum antimicrobial therapy, in-
cluding appropriate antifungal drugs, should be provided at
the first treatment (1-3), even if B-D-glucan or culture tests
are negative. The poorest prognosis is observed in patients
with hematological malignancies or disseminated disease,
especially to the central nervous system, as in the present
patient (18). However, the implementation of first-line treat-
ment with liposomal amphotericin B in the present case
might have obtained a survival outcome. Steroid treatment
may have provided short relief of pain in the present case;
however, this was retrospectively considered undesirable and
likely to promote deterioration due to the development of
mucormycosis when performed in the absence of appropri-
ate antifungal drugs.

Conclusion

This is a rare case of cutaneous-(rhino-)orbital-cerebral
mucormycosis in a patient with MDS and DM. Mucormyco-
sis should be considered as a differential diagnosis for im-
munocompromised hosts with refractory orbital cellulitis.
Amplification of fungal DNA by PCR in collaboration with
a specialized facility may be an important method for diag-
nosing mucormycosis.
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