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Abstract

septal cellulitis, especially in early stages.

mucormycosis in previously healthy children.

and timely surgical drainage is live-saving.

Background: Orbital mucormycosis is a rare but potentially severe and troublesome invasive fungal infection that
could be occurred even in healthy individuals. The initial clinical presentation is similar to bacterial pre-septal or

Case presentation: Herein, we describe the successful management of a series of five cases presenting with orbital

Conclusions: Orbital mucormycosis is extremely rare in healthy children and maybe life-threatening when diagnosis
delayed given a similar clinical presentation with bacterial septal cellulitis. Intravenous antifungal therapy with amphotericin B
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Introduction

Mucormycosis is the third most common invasive fungal
infections following candidiasis and aspergillosis [1].
Mucormycosis is a life-threatening infection that could
manifest as a local or systemic infection. Due to high mor-
tality and morbidity, early diagnosis and treatment are
crucial. One of the most common forms of mucormycosis
is rhino-orbito-cerebral infection [2, 3]. Local pain, che-
mosis, multiple cranial nerve palsies, unilateral peri-orbital
facial pain, blepharoptosis, proptosis, acute ocular motility
changes, ophthalmoplegia, headache, and acute vision loss
are the most common signs and symptoms [1]. Diagnosis
usually based on the identification of organisms in tissue
by histopathology, culture, KOH preparation and molecu-
lar tests [4]. Surgical debridement, in addition to systemic
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antifungal therapy, is the standard treatment approach
which should be started early after diagnosis [5, 6]. In this
case series, we present five previously healthy children,
primarily presented with orbital cellulitis. Successful treat-
ment and complete cure occurred despite a late diagnosis
in all cases.

Case presentation

Case 1

The 7-month-old girl visited with edema and erythema
in the left inferomedial canthus for 6 weeks before ad-
mission. Her mother told that they were villagers and
lived in a rural place near Shiraz city. They were on vac-
ation in an area around their home. In the spiral orbital
computed tomography (CT) scan with contrast, peri-
orbital abscess formation, and evidence of dacryocystitis
found. She scheduled promptly for orbital biopsy and
abscess drainage. The results of the biopsy and polymer-
ase chain reaction (PCR) was positive for mucormycosis.
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Accordingly, systemic amphotericin-B deoxycholate
started. Surgical debridement repeated a few days later,
given the inadequate clinical response. She discharged
after 2-month hospitalization.

Case 2

A 9-month-year-old girl visited with swelling of the right
inferomedial canthus for 6-week before hospital admis-
sion. The patient had a history of repeated episodes of
epiphora, and she was suspicious of nasolacrimal duct ob-
struction (NLDO). She had a history of probing and 17-
day hospitalization in another university-affiliated hospital.
One week before admission, her condition got worsen,
and she developed peri-orbital edema, and erythema ex-
tended to the superior side of the right medial canthus.
Marcus Gunn (a relative afferent pupillary defect (Marcus
Gunn pupil) which indicates an asymmetric, prechias-
matic, afferent conduction defect [7]) was 1(+), and severe
peri-orbital edema with severe proptosis detected without
any extra-ocular muscle (EOM) disturbance. Mucormyco-
sis cultured on culture and confirmed by histopathologic
examination.

Case 3

18-month boy with right eye proptosis, purulent dis-
charge, and peri-orbital swelling and redness visited in
Nemazee hospital. His mother told that his first symptoms
begin since 1-month before admission. Mucormycosis
confirmed by histopathologic examination and culture. He
went under debulking five times during his hospitalization
in addition to systemic antifungal therapy.

Case 4

A 10-month boy was visited by a general physician due
to high-grade fever and managed primarily as the com-
mon cold. His mother noticed the right peri-orbital ery-
thema after 2 days. Ipsilateral peri-orbital swelling
developed gradually. Peri-orbital abscess formation diag-
nosed on CT-scan, and he underwent emergency de-
bridement. Histopathologic examination revealed non-
septate broad hyphae and tissue PCR become positive
for mucormycosis.

Case 5

An ophthalmologist referred to a 3-year-old previously
healthy boy with peri-orbital swelling to Nemazee hos-
pital. He developed acute onset left sub-orbital swelling
without significant pain and fever since 6 weeks ago.
The child had a history of frequent exposure to corn
and fodder storage and hay. Spiral orbital CT-scan per-
formed, which revealed an orbital abscess in the medial
aspect of left orbit without any bony destruction or con-
comitant sinusitis. The patient scheduled for anterior
orbitotomy and incisional biopsy. Despite effective
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antifungal treatment, the patient needed subsequent sur-
gical debridement.

Demographics, duration of symptoms before admis-
sion, clinical features, comorbidities, diagnostic ap-
proach, predisposing factors, treatment strategy, follow-
up and outcome of studied pediatric patients and also
the available previous reports on orbital mucormycosis
in healthy individuals are summarized in Table 1.

Laboratory, pathology, immunologic and imaging workup
The white blood cell (WBC) count, hemoglobin (Hb),
and platelet count ranged between 9.7-33.1 (cell/mm?),
9.9-12.7 (mg/dl), and 383-640 (thousand/mm?), re-
spectively (Table 2). Interestingly, the erythrocyte sedi-
mentation rate (ESR) and C-reactive protein (CRP)
values significantly increased in studied cases. All cases
underwent specific diagnostic investigation, including
molecular tests as we described previously [12], and im-
munologic workup (Table 2). All patients regularly
assessed by orbital/PNS CT-scan and MRI (with and
without contrast) initially and serially after surgical
intervention until full imaging recovery. Results of serial
orbital MRIs have summarized in Figs. 1, 2, 3, 4 and 5.
The histopathological examination of the orbital biopsies
revealed fungal elements by Hematoxylin and Eosin
(H&E) staining in all studied patients (Fig. 6).

Discussion and conclusion
Herein, we report orbital mucormycosis in five immuno-
competent children without underling disease or known
immunodeficiency successfully managed with medical
and surgical interventions. Although invasive forms of
mucormycosis have been described and well-known in
immunocompromised hosts, such as bone marrow
transplantation (BMT), aggressive immunosuppressive
therapy in hematological malignancies and diabetic pa-
tients [3, 13-15], it is scarce in healthy individuals [2, 3,
8-11, 16]. Based on a retrospective global analysis of 101
cases of mucormycosis in France reported by Lanternier
et al, all except one have underlying risk factors [17].
Interestingly, the median number of underlying risk fac-
tors per patient was 2, while 29% of them harbouring
>three risk factors, including hematological malignancy,
HSCT, graft versus host disease (GVHD), diabetes melli-
tus, corticosteroids, neutropenia, and solid organ trans-
plantation. Eight of 101 cases reported in children with a
median age of 13.4 years. The identified underlying con-
ditions were trauma (50%) and hematological malig-
nancy (50%), which mainly localized on skin. Sino-
orbital and isolated ocular mucormycosis reported in
five and one cases, respectively [17].

In another large case series reported by Maureen et al.
in 929 cases of mucormycosis, 19% were immunocom-
petent without known underlying conditions at the time
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Table 2 Laboratory findings of five cases with orbital mucormycosis
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Case 1 Case 2 Case 3 Case 4 Case 5
WBC (X10%) 9.7 12.2 33.1 10.8 17.3
Hb (mg/dl) 12.7 10.2 1.3 99 109
PIt (X10%) 392 476 640 500 383
BUN/Cr (mg/dl) 6/04 5/04 12/0.5 6/04 15/0.5
Na (mg/dl) 136 141 14 138 142
K (mag/dl) 45 5 46 46 53
ESR 41 21 31 22 64
CRP 18 7 >150 4 1
Serum immunoglobulin levels' NI® NI# NI? NI® NI#
Dihydrorhodamine (DHR) test 93 130 167 117 90
Peripheral blood flow cytometry?
D3 68% 56% 86% 72% 59%
CD4 37% 33% 55% 39% 37%
CcD8 30% 21% 28% 25% 14%
D16 10% 5% 5% 4% 13%
CcD19 22% 42% 15% 23% 28%
CD20 22% 39% 15% 23% 28%
CD56 10% 5% 5% 4% 13%
Interferon Gamma receptor Normal Normal Normal Normal Normal
KOH Non-septate broad ~ Non-septate broad ~ Non-septate broad ~ Non-septate broad ~ Non-septate broad
hyphae hyphae hyphae hyphae hyphae
Culture® Negative Positive Positive Negative Negative
Mucormycosis PCR* Positive Negative Negative Positive Positive
Microscopic examination by (H&E)  Positive Positive Positive Positive Positive

staining

WBC White blood cell count, Hb Hemoglobin, Pt platelet count, BUN/Cr blood urea nitrogen/creatinine, Na serum sodium, K serum potassium, ESR Erythrocyte
sedimentation rate, CRP C-reactive protein, H&E Hematoxylin and Eosin (H&E) staining

"Including serum IgG, IgM, IgA, and IgE levels

2Immunophenotyping of the patient’s peripheral blood mononuclear cells (PBMCs) Including CD3, CD4, CD8, CD16, CD19, CD20, and CD56

3All isolates were cultured on Sabouraud dextrose agar

“Nested PCR was performed with set of primer for Mucormycosis (as authors described previously reference [12])

#Within normal limits for age

of infection, penetrating trauma, surgery, and burns were
the leading causes. The most localization sites were
sinus (39%; including 8% Sino-orbital), pulmonary (24%),
cutaneous (19%), cerebral (9%), gastrointestinal (7%),
and kidney (2%). None of the reported cases was isolated
ocular mucormycosis [18].

While pulmonary and isolated sinusal, rhino-
cerebral, rhino-sinuso-orbital, or rhino-orbito-cerebral
invasive forms are the most common clinical presen-
tation in immunocompromised patients [1]; invasive
mucormycosis usually present as skin and soft tissue
infections (SSTIs) in immunocompetent individuals
following burn and trauma [19]. However, the site
and severity of disease are widely varied based on
predisposing factors [2, 3]. Rhizopus oryzae has

reported as the most common etiologic cause of
rhino-sinuso-orbital mucormycosis [20].

Commonly identified risk factors for orbital mucormy-
cosis consist of hematological malignances (17 to 77% of
cases) [15, 20], burn [21], placement of the prosthetic
device, [22], post-traumatic (after dental extraction) [23,
24] and diabetes mellitus [2, 3, 25].

Isolated orbital mucormycosis rarely reported in im-
munocompetent individuals without well-known predis-
posing factors [16, 26—29] and usually including rhino-
orbital, orbito-cerebral, facio-orbital, or other non-isolated
forms [30-32].

Early diagnosis is essential to reduce severe morbidity
(for example, eye exenteration) and also mortality [6,
11]. Cerebral involvement (CNS seeding) [18, 33] and
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Spiral orbital CT-scan with contrast

Orbital MRI without & with contrast

Spiral orbital CT-scan with contrast

08-30-2017

Evidence of obliteration of the left lachrymal duct and
also left lachrymal sac, left medial and inferior rectus
muscles involvement, 16 x 8 mm hypodense abscess
formation with peripheral enhancement in the
inferolateral aspect of the left globe

09-18-2017

The left orbital soft tissue mass with post-contrast
enhancement. Extraocular muscle, notably inferior and
medial rectus muscles, also are involved.

10-06-2017

Decreased soft tissue swelling delineated without
evidence of visible collection or abscess formation.

Fig. 1 Summary findings of orbital CT-scan and MRI images at admission and during treatment in case 1

other rare complications, such as orbital apex syndrome
[34, 35], also reported in immunocompetent patients.
The standard approach for the treatment of mucor-
mycosis usually based on the combination of liposo-
mal amphotericin B, timely surgical debridement of
involved tissues (especially in sinu-orbital and cutane-
ous forms), and finally control of underlying condi-
tions [19, 36, 37]. Liposomal formulation of

amphotericin is preferred, when available, to reduce
the risk of infusion-related reaction and nephrotox-
icity [38]. Repeated surgical debridement of necrotic
tissue is warranted when remaining involved tissue
start to progressed despite adequate initial aggressive
debridement.

Although the mortality is very high in immunocom-
promised patients, the prognosis seemed promising

First spiral orbital CT-scan with contrast

First orbital MRI without & with contrast

Last orbital MRI without & with contrast

08-23-2017 08-30-2017

Two fluid density structure 26 x 37 x 19 mm and 19 x 26 x
37 mm at the medial and inferior aspect of right orbit
causing pressure effect

Evidence of multiple collections, 24 x 15 mm in the
inferior aspect of orbit, 14 x 6 mm in the medial aspect
of the medial rectus and 17 x 10 mm in the inferior
aspect of rectus muscle that is extra-coanal, abnormal
signal intensity and obliteration of extra-coanal and
intra-conal fat planes of retro-orbit that show diffuse
enhancement in post-Gd. phase with extension to the
orbital apex and surrounding optic nerve, muscular
structures shows inflammatory and edematous changes

10-02-2017

No definite sign of abscess formation is detected. In
comparison to the previous MRI, a decrease in the
size of enhancement detected

Fig. 2 Summary findings of orbital CT-scan and MRI images at admission and during treatment in case 2
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First spiral orbital CT-scan without contrast

First orbital MRI without & with contrast

Last orbital MRI without & with contrast

05-31-2018 06-18-2018

A hypodense mass lesion with peripheral enhancement in
the inferomedial aspect of the right orbit.

Heterogeneous T1 hypo-signal material within the right
orbital cavity (with significant enhancement after
contrast) and also hypo-signal area measuring about 18
x 6 mm at the medial aspect of the orbital cavity.

10-06-2018

The globes are symmetrical, in normal size and
position, and the visual contents show normal signal
characteristics. The ocular walls are smooth, sharply
defined. The optic nerve has a normal course and
calibre. The eye muscles usually are positioned and
displace normal course and width. The retrobulbar
fat, ophthalmic vein and lacrimal gland are
unremarkable.

Fig. 3 Summary findings of orbital CT-scan and MRI images at admission and during treatment in case 3

when effective systemic antifungals, early surgical drain-
age of pus, and orbital decompression considered in im-
munocompetent children [6, 37]. Delayed effective
antifungal therapy (more than 6 days after diagnosis)
could result in a 2-fold increase in mortality rate, as
studied by Chamilos et al, in 70 patients with
hematologic malignancy [6]. In contrast to other reports,
none of the patients undergone aggressive surgical de-
bridement, including exenteration surgery.

The duration of treatment may be related to several
factors. An underlying condition, time from illness onset
to hospital admission, route of infection, distant seeding
(cerebral involvement), age, an early response to treat-
ment, timely surgical intervention, and need for repeated
debridement, all could affect the duration of treatment
and outcome [18].

As highlighted in Table 1 orbital mucormycosis which
presenting with septal cellulitis is quite rare in healthy

First spiral orbital CT-scan without contrast

First orbital MRI without & with contrast

Last orbital MRI without & with contrast

08-01-2019 08-15-2019

A hypodense mass lesion with pressure effect on the right
glob in the inferomedial aspect of the right orbit.

14-days after admission. The patient was received
antifungal treatment in addition to surgical
debridement. No visible collection or abnormal
enhancement detected after injection of contrast.

08-26-2019

Evidence of T2 hyper-signal intensity and prominence
of soft tissue inferior aspect of the right peri-orbital
area seen with no sign of mass or collection
suggestive of post-operative change.

Fig. 4 Summary findings of orbital CT-scan and MRI images at admission and during treatment in case 4
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First spiral orbital CT-scan with and without contrast First orbital MRI without & with contrast Orbital MRI without & with contrast (on discharge)
13-11-2019 07-12-2019 02-10-2020

-

Soft tissue density without enhancement seen in medial  In the medial aspect of the left orbital cavity in extra Multiplanar multi-sequential MRI through both orbits

extra-conal space of the left orbit that measured 30x9x  conal area, there is evidence of fusiform heterogeneous  before and after gadolinium injection. Minimal

16 mm, causing inflammation and enlargement of the T1 and T2 intermediate to low area measuring about 27  inflammation in medial extra-conal space of the left

medial rectus muscle. x 8 mm with mild homogenous enhancement with the orbit seen suggestive of cellulitis but it is less than in
involvement of left medial rectus muscle. previous MRI dated 07-12-2019.

Fig. 5 Summary findings of orbital CT-scan and MRI images at admission and during treatment in case 5

Fig. 6 Non-septate broad hyphae in the necrotic background with acute inflammatory cell infiltration, H&E stain (x 400). a, b, and c represent a
microscopic examination of orbital masses in cases 1, 3, and 4, respectively
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children, so any information regarding the patient’s
background, predisposing factors, and clinical features of
orbital mucormycosis are helpful to guide the physician
to suspect invasive mucormycosis in any child with pre-
septal/septal cellulitis.

The age of infected children is an important finding in
our study. The mean age (+Std. Deviation) of studied
cases was 16 (+11.94) months, with a median of 10
months (range between 7 to 36 months).

History of gardening and contact with dust found in
two cases. History of iatrogenic trauma (probing) de-
tected in one case. The delay time interval from illness
onset to hospital admission is another important finding
in our patients. The mean delay time (+SD) was 3.6 (£
2.5) weeks, with a median of 4 weeks (range between 1
to 6 weeks).

In comparison with bacterial preseptal/septal cellu-
litis, on admission, laboratory tests revealed compar-
able ESR but higher CRP levels [39, 40]. The mean
ESR/CRP (+SD) was 35.8/36 (+17.7/64), with a me-
dian 31/7. The mean WBC count (+SD) was 16,600
(+9600), with a median of 12,200 (range between
9700 to 33,100), which also was slightly higher than
bacterial preseptal/septal cellulitis [39, 40].

Diagnostic orbital CT-scan is another useful and in-
formative modality in the timely diagnosis of orbital
mucormycosis. Some experts recommend orbital CT for
any children with possible preseptal cellulitis to find other
differential diagnoses such as subperiosteal abscess that
presented similar to preseptal cellulitis without classic
signs and symptoms, including proptosis, visual decrease,
or ophthalmoplegia [41]. Based on our experience orbital
CT-scan should be advocated in any case of preseptal cel-
lulitis who has marked lid inflammation with edema ex-
tending beyond the lid margins, high white blood count
elevated CRP levels, and previous antibiotic therapy.

Despite discussion mentioned above, orbital mucormy-
cosis could be developed in the absence of any apparent
risk factors (as noted in case 3 and 4), and attention
should be paid to the history of gardening, and minor
trauma to the lachrymal duct (probing), and exposure to
corn and fodder storage and hay in young children.

Finally, to obtain a successful outcome, frequent de-
bridement has a critical role in the management of such
patients. To guide timely surgical intervention, serial or-
bital/PNS CT/MRI, with and without contrast, is
mandatory.

In conclusion, these unique cases emphasize the need
for a high index of suspicion for the unusual cause of or-
bital infections, especially fungal infections, in otherwise
healthy patients with no apparent predisposing factors.
Although mucormycosis predominantly reported in pa-
tients with hematological malignancies, it should be con-
sidered as part of the initial workup in each patient
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diagnosed with preseptal/septal cellulitis unresponsive to
empirical broad-spectrum antibiotic therapy, high CRP
levels, and severe proptosis.
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