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Abstract

Mucormycosis is a rare invasive opportunistic fungal infection with high morbidity and mortality, with Intraparenchymal
Hemorrhage (ICH) being one of the less common complications cited in available literature. In this case report, we present a case of]
a 65 year old Filipino diabetic male with non-small cell lung cancer and recent history of steroid use who presented with headache.
This patient developed proptosis, chemosis, and purulent discharge from the right eye, and eventually had sudden onset decrease
in sensorium on the 6th day of admission. CT scan showed findings of ICH on the right frontal and patient underwent craniotomy
and evacuation of hematoma. Histopathology and culture findings confirmed the diagnosis of Rhino-orbital-cerebral mucormycosis.
The patient was treated with Amphotericin B initially then shifted to voriconazole based on culture and sensitivity testing. The
patient was managed in-patient for 3 months and eventually survived 18 months from the diagnosis.

To date, no case reports of ICH secondary to Rhino-orbital-cerebral mucormycosis are available in our locale. Additionally, patients
from all previous published case reports all succumbed to the infection. This case demonstrates that a high index of suspicion and
early workup is warranted in patients presenting with headache and having risk factors for mucormycosis. Early diagnosis and
prompt treatment are keys towards achieving a good outcome in these patients.
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INTRODUCTION

Mucormycosis is a fungal infection from phylum zygomycota, orders mucorales and entomophthorales, with Rhizopus oryzae as the
most common isolate (70%). It is a rare invasive opportunistic fungal infection with exceedingly high mortality and few therapeutic
options [1]. In the Philippines, local epidemiologic studies revealed a prevalence of 0.2 cases per 1 million populations [2]. Risk factors
include uncontrolled diabetes mellitus, other forms of metabolic acidosis, treatment with corticosteroids, organ or bone marrow
transplantation, neutropenia, trauma and burns, malignancies, hematologic disorders, and deferoxamine therapy [3]. Clinical features
vary, with the Rhino- orbital-cerebral type being the most common, especially among diabetics. This begins through inhalation of
sporangiospores, eventually involving the palate, sphenoid sinus, cavernous sinus (leading to orbital involvement) and brain tissue.
Initial symptoms would be sinusitis or periorbital cellulitis. Extensive infections manifest with cranial nerve findings including
involvement of Cranial Nerve 1], III, IV, VI, and VI in the cavernous sinus; cerebral infarctions due to ICA encasement and thrombosis,
and development of mycotic aneurysms [4]. Unfortunately, despite disfiguring surgical debridement and adjunct antifungal therapy in
some patients, the overall mortality rate for mucormycosis remains more than 50% and approaches 100% among patients with
disseminated disease or those with persistent neutropenia [5]. To date, we are unaware of case reports in our locale with Rhino-
orbital-cerebral mucormycosis, hence this work aims to highlight a Filipino case who eventually survived 18 months from diagnosis.

JN| Volume 2|Issue 2|MAR, 2024



Journal of Neurology Open access

Patient Information

The index case is a 65 year old, Filipino, male, hypertensive and diabetic, with a cancer karnofsky performance scale of 100 [6]. He is a
diagnosed case of non-small cell lung cancer, stage IVB which initially presented as chronic cough, with progressive disease on the
mediastinal lymph nodes. The patient was maintained on pembrolizumab therapy every 3 months since 2017. Two weeks prior to
admission, the patient developed hypersensitivity to pembrolizumab, which presented as rashes on the palms and soles. He was
started on methylprednisolone 16 mg every 8 hours.

Case Presentation

The patient presented with intermittent right frontal headache, pain scale 1-3/10, dull in character non-radiating and with associated
phonophobia and photophobia. Initially, the patient denied blurring of vision, weakness, numbness, nausea, and vomiting. On the 3rd
hospital day, he developed ptosis and proptosis on the right eye. The patient had no accompanying blurring of vision, no ocular pain,
no ophthalmoplegia, chemosis, diplopia, vomiting, or fever. A noncontrast cranial MRI showed right orbital cellulitis. Additional
findings included a sliver of extra- axial restricted diffusion on the right frontal area and findings of mucosal sinus disease of the frontal
sinuses (Figure 1).

The patient was initially managed as a case of bacterial orbital cellulitis and was started on intravenous meropenem, 2 grams every 8
hours and vancomycin 1 gram every 12 hours. Lumbar puncture was done with an opening pressure of 18 cm H20. As shown in Table
1, CSF findings were essentially unremarkable on meningoencephalitis, fungal, and tuberculous infections. In the interim, the patient
developed chemosis, progressive proptosis, and scleral edema with intermittent fever episodes. On the 6th hospital day, the patient
had sudden decrease in sensorium. Further examination revealed anisocoric pupils who were 4 mm, nonreactive to light on the left
and 3 mm briskly reactive to light on the right. There was neither eye opening nor motor response to pain. A plain Cranial CT Scan was
done revealing an Intra-parenchymal Hemorrhage (ICH) proximately 60 milliliters on the right frontal lobe with intra-ventricular
extension and a leftward midline shift of 1.4 cm (Figure 2).

The patient underwent an emergency right frontal craniectomy, evacuation of intra-cerebral hematoma, and insertion of External
Ventricular Drain (EVD). KOH smear of the organized hemorrhage collected revealed many hyphae with irregular widths and right-
angle branching. External ventricular drain aspirates were sent for culture studies which revealed filamentous fungi on histopathology
(Figure 3). On further speciation and sensitivity testing, the organism isolate turned out to be Rhizopus microsporus complex,
consistent with the diagnosis of mucromycosis. The patient was admitted to the neurocritical care unit and was started on
Amphotericin B 300 mg [V every 24 hours for 33 days, with voriconazole 240 mg every 24 hours which was continued for 63 days.
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Figure 2. Plain Cranial CT Scan showing right front parietal intra-parenchymal haemorrhage.

Figure 3. High power (400 X) H and E stain of EVD aspirate showing filamentous fungi.

Follow-up and outcomes

The patient was discharged after 3 months of admission his hospital course complicated by pneumonia and kidney injury, but
eventually had improvement of neurologic status. Patient also had a tracheostomy and Percutaneous Endoscopic Gastrostomy (PEG)
as he was chronic home care.

Currently, 18 months henceforth, the patient has been sent back home to his province with his family. On follow up via telemedicine,
patient is dependent on his caregivers for feeding, bathing, and other activities of daily living. He has spontaneous eye opening, but
with no regard, recognition, or speech. Both eyeballs can cross midline, with a 3 mm briskly reactive pupil in the left. He has intact
mouth and tongue movements. All his extremities are plegic and spastic, with a modified Ashworth scale of 3 [7]. He is hyporeflexive
on all extremities and an absent Babinski sign. He regularly undergoes physical therapy and stretching sessions. He is still maintained
on levetiracetam 500 mg 2x/day and citicholine 500 mg 2x/day. At best, he is able to do wheelchair rides when assisted by his
caregivers.

DISCUSSION

Mucormycosis is being increasingly recognized in immune compromised hosts and carries a poor prognosis. Early recognition and
treatment are critical in order to improve clinical outcomes [8]. In extensive infections, patients manifest with cranial nerve findings,
cerebral infarctions, or even more rarely, intra-parenchymal hemorrhage [9]. Underlying pathophysiology is likely due to mucor
fungi’s high affinity for blood vessels, particularly for the elastic membrane, making the patient more prone to vascular invasion. In a
previous case report, intraoperative findings and a contrast CT scan revealed an embolized vein opening up the venous occlusion as a
potential pathogenesis for intra-parenchymal hemorrhages.

Definitive diagnosis of Mucormycosis requires identification of non-septate irregular hyphae that branch at right angles in tissue
specimens, which was seen in this patient. The standard treatment includes liposomal Amphotericin B, management of underlying
conditions such as immune system deficiency, and aggressive surgical debridement of necrotic tissues [10].

Ninety day mortality is in excess of 50%, particularly in the population of patients with rhino cerebral mucormycoses [11]. A literature
search in Pubmed using the terms “intraparenchymal hemorrhage” and “mucormycosis” and (case report or case series) revealed 7
case reports of mucormycosis associated intraparenchymal hemorrhages as detailed in Table 2.

CONCLUSION

The above literature review showed that 6 out of 7 available case reports had a fatal outcome. Ages ranged from 38 year-77 years old
and traditional risk factors stated above were all identified in the patient population. Due to the low prevalence of this disease,
especially in the subset of patients who develop ICH from its ROCM variant, no large-scale or randomized studies have yet been
documented. In this case report, we presented a rare phenomenon of a Filipino patient with lung malignancy and steroid use, which
developed intra- parenchymal hemorrhage secondary to rhino-orbital-cerebral mucormycosis and achieved survival 18 months after
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admission.

In conclusion, patients with traditional risk factors for mucormycosis such as malignancy and steroid use such as that seen in our
patient should have a high index of suspicion and warrant early workup. Prompt diagnosis and treatment is the key in ensuring a good
outcome in these patients.
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