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Abstract

Background: Mucormycosis is an opportunistic deep-fungal infec-
tion requiring urgent intervention. Because of the rapidly and de-
structively progress, delayed initiation of treatment is associated with
increased mortality. We reported the survived case of Rhino-Orbital-
Cerebral Mucormycosis (ROCM) after taking liposomal amphotericin B.

Case presentation: A 43-year-old man with diabetes mellitus type
2 presented fever and general malaise, with nasal congestion, mod-
erate pain in left ocular and left orbitofrontal region radiating to the
occipital region. The physical examination revealed facial cellulitis in-
volving his left buccal, black eschars and necrotic ulcers on his left alar
of nasal, and white purulent spots on the left palate. Chest CT showed
pneumonia progression and associated multiple cavities in both lungs
(the maximum diameter was about 45 mm), and patchy shadows in
the right lung. Fortunately, the presence of broad (at least 6-16 um
wide), non-septate or pauci-septate hyphae with wide-angle branching
were seen in secretion from affected tissue using direct microscopy.
Furthermore, the cottony white colony were appeared after the secre-
tion cultured in 37.0. Based on the clinical presentation, culture results
and microscopic examination, a diagnosis of Rhino-orbital-cerebral
mucormycosis was made. Furthermore, after three weeks of antifun-
gal (intravenous liposomal amphotericin Band oral posaconazole), an-
timicrobial therapy and facial debridement, the patient had improved
general condition and was discharged.

Conclusions: We analysis one case of recently diagnosed and treat-
ed ROCM, and reviews 28 confirmed cases of ROCM in the English lit-
erature, aiming to provide a reference for the diagnosis and treatment
of ROCM. It is necessary to be alert to the occurrence of ROCM in im-
muno compromised patients. Furthermore, the related symptoms of
ROCM that have occurred should be early identified, diagnosed and
treated.
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Introduction

Mucormycosis is a rare disease with high mortality, which
describes infections caused by an opportunistic deep fungal
of the order Mucorales [1]. After Aspergillus, Mucorales fungi
is the second commonest pathogen in immunocompromised
patients with haematopoietic stem cell transplantation, solid
organ transplantation or haematological malignancy [2]. In ad-
dition, mucormycosis in immunocompetent patients is often
accompanied by diabetes mellitus, trauma or iatrogenic injury.
Rhino-Orbital-Cerebral Mucormycosis (ROCM) was the most
frequently reported type, followed by cutaneous, pulmonary
and disseminate mucormycosis. ROCM can spread contiguously
into nasal cavity, maxilla, paranasal sinuses and orbit through
the junction of skin and mucosa, and finally causes intracranial
infection due to cascular invasion or bone destruction [3,4].
ROCM requires urgent intervention because of the rapidly pro-
gressive infection and poorly prognosis. However, non-specific
clinical manifestation and incorrect morphological diagnosis
often lead to misdiagnosis, delayed initiation of therapy and
increased mortality of Mucor mycosis. This paper reports one
case of recently diagnosed and treated ROCM, and reviews 28
confirmed cases of ROCM in the English literature, aiming to
provide a reference for the diagnosis and treatment of ROCM.

Case report

A 43-year-old man with type 2 diabetes mellitus diagnosed
in the previous 4 years, treated with metformin (200 mg/day)
and had poor treatment compliance. Fasting plasma glucose
was 8-10 mmol/L and 2-Hour postprandial blood glucose was
11-16 mmol/L in the recent 10 days. He presented in the emer-
gency department of other hospital complaining of nasal con-
gestion bloody snot and left facial swelling. He was diagnosed
as acute bacterial nasal/sinus infection, with antibiotic prescrip-
tion (vancomycin and meropenem). Four days later he comes to
our department with low fever and general malaise, with nasal
congestion, moderate pain in left ocular and left orbitofrontal
region radiating to the occipital region.

At the admission, the patient was fully conscious and vital
stable with a temperature 36.5, a blood pressure 108/71 mmHg
and a pulse rate of 78 beats/min. He had uncontrolled diabetes
mellitus with diabetic ketoacidosis. The physical examination
revealed facial cellulitis involving his left buccal, black eschars
and necrotic ulcers on his left alar of nasal, and white purulent
spotson the left palate (Figure 1, tRoutine blood tests indicated
elevation of glycated haemoglobin (13.3%), procalcitonin (0.37
ng/ml), leukocytosis (16.78 x 10°/L), percentage of neutrophils
(80.6%) and random blood glucose (16.8 mmol/L). A facial Com-
puted Tomography (CT) scan was performed and revealed ir-
regular swelling on the left side of face and maxillary sinus, left
ethmoid sinusitis, maxillary sinusitis and sphenoid sinusitis (Fig-
ure 2). A chest Computed Tomography (CT) scan showed high-
density nodular shadow with a diameter of 20 mm in the upper
lobe of the right lung and multi-density mass shadow with a
diameter of 30 mm in the lower lobe of the right lung (Figure 3).
The first clinical diagnosis indicated acute nasal/facial infection
and pneumonia, and therefore antibiotics (meropenem 500 mg
g6 h and vancomycin 500 mg g6 h) were performed.

However, on the third day of admission, despite being good
glycemic control and continuous debridement, the patient
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Figure 1: The black eschars and necrotic ulcers on the left alar of
nasal. A. Day 1 after admission; B. Day 10 after admission).
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Figure 2: Axial cut showing clouding of the sphenoid sinus, which
is an indication of extensive spread of the fungi. (A. Day 2 after
admission; B. Day 15 after admission; C. Month 6 after admission).
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continued to be feverish (37.6) with dizziness, cough and ex-
pectoration. Repeated chest CT result showed pneumonia pro-
gression, and associated multiple cavities in both lungs (the
maximum diameter was about 45 mm), and patchy shadows in
the right lung (Figure 3). Considering the poor effect of anti-
infection treatment, the etiological basis was vital. Fortunately,
the presence of broad (at least 6-16 um wide), non-septate or
pauci-septate hyphae with wide-angle branching were seen in
secretion from affected tissue using direct microscopy. Further-
more, the cottony white colony were appeared after the secre-
tion cultured in 37.0 (Figure 4). Based on the culture results and
microscopic examination, a provisional diagnosis of a Mucora-
les fungi infection was made. What’s more, clinical and radio-
graphic data were suggestive of early presentation of rhino-
orbito-cerebral mucormycosis and pulmonary mucormycosis.
Anti-bacterial (meropenem and vancomycin) were suspended
due the unfavorable disease progression with the initial treat-
ment. The recommended starting treatment of ROCM were
intravenous liposomal amphotericin B (70 mg/day) and oral
posaconazole (400 mg bid). During the treatment, the repeated
chest CT results showed that decreased patchy shadows, un-
changed multiple cavities in both lungs, and new-occurred pleu-
ral effusion. Considering the possibility of bacterial co-infection,
we added piperacillin tazobactam (4.5 g q8h). After three weeks
of antifungal, antimicrobial therapy and facial debridement, the
patient had improved general condition and was discharged. Af-
ter that, the patient took oral Posaconazole at home for a long
time, and further underwent facial plastic surgery 4 months
later. The postoperative clinical profile picture of the patient at
nine months showing resolution of facial swelling and forma-
tion of hyperplasia tissue near the left buccal and left alar of
nasal (Figure 5).
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Figure 3: Chest CT shows the patchy shadows and multiple cavities
in the right lung.

(A. Day 1 after admission; B. Day 8 after admission; C. Day 16 after
\\admission; D. Day 24 after admission ). /
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Figure 4: Morphological features of Mucorales fungi (A.B Micro-
scopic morphology C. Gray hairy colony).
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Figure 5: The postoperative clinical profile picture of the patient
at 9 months.
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Discussion
Literature analysis of Rhino-orbito-cerebral Mucormycosis

20 case reports with complete data of ROCM from 2011 to
2021 were retrieved from Pubmed, which in total reported 28
cases [5-23].

Clinical features of ROCM

Among the 28 ROCM patients identified, the youngest was
4 years old, while the oldest was 87 years old. Most were male
with diabetes. It is mainly acute onset, the course of the disease
range from several days to several months, and the average on-
set time is 45 days. Most patients have multiple complications,
such as prostate cancer, acoustic neuroma, B-cell lymphoma,
alcohol abuse, cirrhosis and hypertension, especially diabetes.
More than half of the patients have a history of type 1 diabetes,
which insulin-controlling is not effective.

The symptoms are also diverse. Among these patients, 53.6%
had fever, 71.4% had local pain, such as oral cavity, nasal root,
cheek and so on, and 75% had elevated leukocytes or neutro-
phils, as indicated in Table 1. A series of symptoms were caused
by vascular embolism and tissue necrosis in different tissues,
which caused nasal congestion, runny nose, fever and headache
by involving nasal sinuses. Furthermore, the affected tissue fi-
nally form necrotic black eschar. In addition, 28.6% of patients
had pulmonary infection, pleural effusion and so on, which may
be caused by fungal infection of ROCM.

‘/Table 1: Basic information about the ROCM patient n (%). \‘
Age (yr) 47.5+21.4

Gender (male / female) 14/14

Healthy 3(0.11)
Diabetics 15 (0.56)
Cancer 3(0.11)
Fever 15 (0.56)
Headache 20 (0.71)
Loss of vision 4(0.14)
Swollen eyelid 19 (0.68)
Gastrointestinal symptoms 2 (0.07)

Imaging feature of ROCM: The typical clinical manifesta-
tion of ROCM is the rupture of facial and maxillofacial defects,
mostly accompanied by the attachment of white pseudomem-
brane. Some appear in the mouth, some appear in the eyes or
the maxilla. The characteristic imaging data are mainly mani-
fested in the cavity and nodule shadow of chest CT. Voids and
nodules appeared in 10.7% of patients. However, there are still
5 (17.9%) patients with atypical lung changes, such as increased
density, which is difficult to distinguish from pulmonary bacte-
rial infection.

Diagnosis of ROCM

Mucormycosis is a fatal fungal infection caused by mucor-
mycosis. In addition to aspergillosis and candidiasis, mucormy-
cosis is the third invasive fungal infection. Rhizopus, Mucor and
Listeria are common pathogens causing mucormycosis. Patients
with immune deficiency are infected by Mucor spores inhaled
into the air. They can also be infected through skin, food, intra-
venous infusion, mosquito bites and so on. Mucormycosis can
be divided into nose eye brain type, lung type, skin type, gastro-
intestinal type, widely disseminated type and mixed infection
type according to the infection site, and its mortality fluctuates
in 40-80% according to the infection site.

The diagnosis of ROCM depends on the clinical manifesta-
tion, as indicated in Table 2, making it easily misdiagnosed as
other fungal infections. The examination of pathogenic micro-
organisms is very important. These are no standardized method
for serological detection of Mucor specific antigen, and fungal
culture and biopsy are the gold standard for the diagnosis of
mucormycosis. None of the 28 patients was diagnosed only by
clinical manifestations. About 17 (60.7%) patients were diag-
nosed by microbial microscopy, which showed less branches
and obtuse tentacles under microscopic examination. Only 3
(10.7%) patients were diagnosed by culturing related patho-
genic microorganisms, and there may be diagnosed by next
generation sequencing.
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“ Table 2: Diagnosis and treatment about the ROCM patient n
\(Total 28) (%).

)
/

Diagnostic methods
Microbial cultivation 3(0.11)
Microscopic examination 17 (0.61)
Next generation sequencing (0.07)
Treatment
Surgeon 11 (0.39)
Antifungal drug 3(0.8
Liposomal amphotericin B 18 (0.64)
Posaconazole 4(0.14)
Piperacillin/tazobactam 1(0.04)
Outcome
Survival 18 (0.64)
Died 9(0.3)
Unknown 1(0.04)
Treatment of ROCM

The treatment of ROCM mainly involves three aspects.
Firstly, we should strengthen wound drainage and disinfection.
Secondly, the underlying diseases such as diabetes should be
well-controlled. On the end, it is important for anti-infective
treatment. The main treatments of anti-infection used in 28
patients were liposomal amphotericin B (64.3%) and posacon-
azole (14.3%).The outcome of the disease mainly depends on
the effect of anti-infective treatment and the patients’ underly-
ing disease. The mortality of ROCM was about 32.1%. Overall,
the treatment for Mucormycosis depends on the basic situation
and invasion site of the patient, which generally treated for sev-
eral weeks to months or even years until the symptoms disap-
peared and the imagine improved.

Conclusion

Mucormycosis is an opportunistic deep-fungal infection re-
quiring urgent intervention. Its form of pathogenic was con-
firmed in 1815 [24]. The first case of Mucormycosis in humans
was described in 1855 [25], and the first recorded case of chron-
ic infection was described in 1964 [26]. Because of the rapidly
and destructively progress, delayed initiation of treatment is as-
sociated with increased mortality. Maximizing the survival rate
requires rapid diagnosis and early intervention, including the
immediate participation of multidisciplinary medical, surgical,
imaging and laboratory teams. The patients in our study were
survived, which is also related to the rapid diagnosis and treat-
ment through the multi-disciplinary cooperation. In conclusion,
it is necessary to be alert to the occurrence of ROCM in immu-
nocompromised patients. Furthermore, the related symptoms
of ROCM that have occurred should be early identified, diag-
nosed and treated.
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