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Abstract

Mucormycosis is an invasive fungal infection usually observed
in immunocompromised patients and especially associated with
diabetic ketoacidosis. Mucormycosis is rapidly fatal. The early diag-
nosis is crucial and is based on imaging data and histology. Ampho-
tericin B must be rapidly initiated and associated with aggressive
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surgical debridement to reduce mortality.

We report two patients with rhino-orbital mucormycosis and a
literature review.
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Introduction

Mucormycosis is a commonly fatal infection caused by a fun-
gus of the order of Mucorales, with Rhizopus being the most
common species associated with this disease [1]. Fungi spores
are inhaled causing a sinusitis which eventually spreads to ad-
jacent structures such as the orbit (rhino-orbital mucormycosis)
[4]. It is Characterized by a less aggressive and chronical clinical
presentation than fulminant mucormycosis that is called indo-
lent mucormycosis [2]. Indolent mucormycosis may also pres-
ent nonspecific symptomes. It affects the immunocompromised
patients and is especially associated with diabetic ketoacidosis
[3]. Current data regarding management of indolent mucormy-
cosis is limited due to its rarity. Management of orbital involve-
ment in invasive fungal sinusitis is also controversial due to lim-
ited comparative data among treatment strategies [5].

The treatment is based on surgical debridement associated
to antifungal drugs as well as the management of diabetic ke-
toacidosis.

This study presents the clinical findings and treatment of two
patients with rhino-orbital mucormycosis.

Case Reports
Case 1

A 46-year-old man with a history of type 1 diabetes consult-
ed at ophthalmology department with a one month history of
left eye pain associated with decreased visual acuity. The pa-
tient was discharged under local treatment. The evolution was
characterized by the installation of chemosis and exophthalmos
(Figure 1) associated with diabetic ketoacidosis. The patient
was then referred to our department. Nasal endoscopic exami-
nation revealed necrotic debris located in the middle third of

the left nasal cavity, absence of the left middle turbinate and a
septal perforation.
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Figure 2: Axial (a) and coronal (b) planes of the orbito-cerebral CT
scan showing an invasive left orbital cellulitis with sinus and
basi-cranial extension.
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Mycological examination was done on the necrotic tissue of
the eyelid and was consistent with a mucormycosis due to Rhi-
zopus.

Standard infection blood work found hyperleukocytosis at
13930 Elements/mm?, as well as an inflammatory syndrome
with high rate of sedimentation (90 at the second hour) and
elevated CRP (85 mg/I).

Radiological examination by facial CT scan showed a pre-
septal cellulitis stage 1 of Chandler’s classification of the left eye
with grade 1 exophtalmos.

The patient was put under intravenous amphotericine B,
given the lack of clinical nor biological improvement , a con-
trol CT scan (Figure 2) and MRI were carried out , which found
maxillo-ethmoidal abscesses associated with chandler 5 orbital
cellulitis and ipsilateral optic neuritis, thrombosis of the left ICA
in its endocranial and cervical portion (Figure 3).

Thus a surgical treatment was decided which consisted of
a middle meatotomy and wide washing of the nasal cavities,
then posterior ethmoidectomy, sphenoidectomy and an inter-
nal canthal incision was done.

Figure 3: Axial orbito-cerebral revealed maxillo-ethmoidal
abscesses.

Figure 4: Clinical photography showing chemosis improvement.

The evolution was marked by clinical (Figure 4), biological,
endoscopic and radiological improvement after one year fol-
low-up.

Case 2

A 64 years old woman with a history of type 2 diabetes was
referred to our department with a history of 1 month left eyelid
edema, posterior rhinorrhea and headaches.

Ophthalmic examination found an optic neuropathy.

Nasal endoscopic examination found necrosis of the nasal
pyramid and anterior septal perforation.

Radiological examination by facial CT scan (Figure 5) found
orbital cellulitis with abscess under the left periosteum stage IlI
of Chandler’s classification. The cerebral MRI confirmed orbital
cellulitis and abscess under left periosteum associated with ip-
silateral optic neuritis, as well as tight stenosis of the distal seg-
ment of carotid artery.
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Figure 5: Axial (a) and coronal (b) planes of the orbito-cerebral CT
scan showing an invasive left orbital cellulitis with sinusl
extension.
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Figure 6: Axial (a) and coronal (b) planes of the orbito-cerebral CT
MRI showing a orbital cellulitis and abscess under left periosteum
associated with homolaterale optic neuritis.

The standard infectious blood work found hyperleukocytosis
at 11990 elements/mm3, as well as an inflammatory syndrome
with high rate of sedimentation (90 at the second hour) and
elevated CRP at 255 mg/I.

The patient benefited of surgical treatment that consisted
of ethmoidectomy with necrotico-hemorragical lesion removal.

The diagnosis was confirmed by the anatomopathological
study that was in favor of mucormycosis. Thus, we associated
medical treatment by amphotericine B.

The evolution was marked by clinical, biological, endoscopic
and radiological improvement after of two months of follow-up
Figure 7.

Figure 7: Before (left) and after (right) treatment pictures of
second case patient.
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Figure 8: Axial orbito-cerebral MRI showing internal carotid artery
occlusion and cavernous sinus thrombosis.

Discussion

Mucormycosis was first described by paltauf in 1885 [6]. It
is a rare fungal infection, caused by a filamentous fungi belong-
ing to the class of zycomycetes, of Mucorales order, among
which 3 germs are most frequently encountered; Rhizopus in
80% of cases (as it is the case of our first patient) followed by
Mucor and Absidia [7]; it is currently known that mucormyco-
sis affects mainly immunsuppressed individuals [8], especially
uncontrolled diabetic patients with ketoacidosis. Deferoxamine
therapy and trauma have also been described as risk factors [9].

The definition of chronic mucormycosis has been controver-
sial, since some authors acknowledge a period of only a few
weeks, [10] while others consider the presence of mucormyco-
sis for at least 1 month necessary [2]. Both of our patients had
more than one month of infection which is suggestive of mu-
cormycosis. Furthermore, chronic mucormycosis has been as-
sociated with internal carotid artery occlusion [10], as was the
case for our patient (Figure 8). However, in the study of Cellis
Aguilar and al none of the patients developed this complication.
The clinical signs are not specific; fever is not always present al-
though prolonged fever is most often encountered [11]. Tissue
necrosis with thromboses are manifested by purulent hemo-
necrotic rhinorrhea. Patients may also present facial pain and
headache. Facial edema and even skin necrosis are also pos-
sible [3]. Orbital involvement may consist of eyelid edema, am-
aurosis, and sometimes even an orbital apex syndrome due to
compression [6]. With that said we can as well have strictly as-
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ymptomatic patients [11]. Imaging has an important role in the
evaluation and management of patients with sinonasal and or-
bital invasive mucormycosis. CT scan has superior role of char-
acterizing bone erosion, while MRI provides better and earlier
visualization of soft tissue damages. The latter has a significant
role as soft tissue findings in sinonasal and orbital invasive mu-
cormycosis precedes radiographically significant bone erosion.
Thus MRI is the imaging of choice in establishing diagnosis of
sinonasal and orbital invasive mucormycosis and evaluating the
severity and extent of the disease. And more specifically, MRI
may be of utility in distinguishing between devitalized tissue
from angioinvasion and surrounding edema [19,20].

The presence of bone lysis, filling of the sinuses, the extent
of the lesions as well as the invasion of the orbit and the base
of the skull in computed tomography orient but do not allow
to determine the final diagnosis [11]. Magnetic Resonance Im-
aging (MRI) is indicated to study the extent of the lesions to
different structures such as the endocranium, the orbit and
the cavernous sinus [11], in our case the MRI revealed orbital
involvement and arterial thrombosis. Methods of diagnosis of
mucormycosis consists of histopathology, direct testing, and
culture of clinical specimens [13].

Invasive sinonasal and orbital mucormycosis is classically
managed with systemic antifungal therapy and aggressive surgi-
cal debridement; however, the management of indolent mucor-
mycosis is more controversial. Indolent mucormycosis has been
successfully managed with systemic antifungal monotherapy
[14].

Liposomal amphotericin B is often the antifungal agent of
choice due to superior survival rates and its ability to achieve
higher blood concentrations without the immediate nephro-
toxic side effects commonly seen with the deoxycholate formu-
lation [15]. The treatment can also be managed by surgical de-
bridement alone,[16] or combined medical and surgical therapy
[2]. The surgical debridement has a critical role and consists of
removing devitalized tissue to allow an adequate concentration
of the antifungal treatment to reach the area of active infection;
without this crucial step; the prognosis is poor [17,18]. Our first
patient was treated initially with intravenous liposomal ampho-
tericin B. Given the lack of improvement, surgical management
was deemed necessary. Cornely OA and al recommends exten-
sive and repeated debridement [11].

Conclusion

Naso-sinusal and orbital mucormycosis is a severe and fatal
pathology. Its management is based on four factors: (1) early
diagnosis, (2) rapid initiation of antifungal therapy, (3) sufficient
and aggressive early surgical debridement (4) management of
predisposing risk factors, including regulation of glycaemia and
adequate management of ketoacidosis.
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