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Case Report
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Abstract

Introduction: Rhizopuse Sp. are common infectious agents of invasive rhinosinusitis. Though Alternaria is known to cause allergic
rhinosinusitis, invasive sinusitis because of Alternaria Sp. is rare. Coinfections with bacteria and fungus causing rhinosinusitis have
been reported as have the Rhizopus infection with other fungus such as Aspergillus, Candida, and Exserohillum. However Rhizopus
coinfection with Alternaria has not been reported to the best of our knowledge.
Case Presentation: A sixty-year- old woman was admitted with periorbital pain, swelling and complete restriction of movement
of her right eye. She had diabetes mellitus for fifteen years. Diagnosis of invasive sinusitis was confirmed by hyperintensities in
her right maxillary and bilateral ethmoid sinuses on the MRI on her brain and demonstration of hyphal forms from sinus mucosa.
Culture confirmed the presence of Alternariaalternata and Rhizopus arrhizus. Patient responded to treatment with Amphotercin B
and had complete resolution.
Conclusions: Co-infection with bacteria and mixed fungal infection should be looked for as treatment strategies may differ with dif-
ferent organisms. Presumptive treatment should include agents, which can cover the broadest possible range of organism known
to cause invasive sinusitis.
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1. Introduction

Rhizopuses Sp. are common infectious agents of inva-
sive rhinosinusitis (1). Though Alternaria is known to cause
allergic rhinosinusitis, invasive sinusitis because of Al-
ternaria Sp. is less common (2). Coinfections with bacteria
and fungus causing invasive rhinosinusitis (3) have been
reported as have beenRhizopus infection with other fungus
such as Aspergillus, Candida, and Exserohillum. However
Rhizopus coinfection withAlternariahas not been reported
to the best of our knowledge. We report a case of Rhizopus
and Alternaria coinfection causing invasive rhinosinusitis.
Patients consent was taken to report the case.

2. Case Presentation

A 60-year-old female with diabetes mellitus for the last
15 years was presented to the medical outpatient depart-
ment of a tertiary care teaching hospital in New Delhi
on August 18, 2013 with complaints of her right perior-
bital swelling, pain in the right eye and inability to move
the right eye for last 4 to 5 days. Initially she developed
pain and mild swelling around the right eye with double

vision but over the next 4 - 5 days, she developed com-
plete restriction of movement in the right eye, with in-
creased periorbital puffiness and pain over the right eye.
She had no history of fever, diminution of vision, redness
or watering from her eye. She had no history of recur-
rent rhinosinusitis. On her physical examination, she had
swelling around the right eye and movement in all direc-
tions were absent. An ophthalmological consultation con-
ferred a probable case of orbital cellulitis but the possibil-
ity of early cavernous sinus thrombosis could not be ruled
out. In view of the probability of cavernous sinus thrombo-
sis, intravenous antibiotics, Ceftriaxone 2 gm intravenous
twice a day and Vancomycin 1 gram intravenous twice a
day were initiated. On the next day after admission she de-
veloped pain around the right half of her face, when ex-
animated, she had diminished pain and touch sensation
around the distribution of ophthalmic (V1), maxillary (V2)
and mandibular (V3) nerve.

A complete blood count revealed haemoglobin of 13
gm% and a total count of 17,000 cells/mm3. The differen-
tial count revealed polymorphonuclear leukocytosis (neu-
trophils 90%, lymphocytes 8%, monocytes 1%, eosinophil
1%) and ESR 25 mm. Total IgE was 25 kU/L. Biochemical in-
vestigations revealed fasting blood sugar 134 mg/dL with
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post-prandial blood sugar 182 mg/dL. Blood urea nitro-
gen levels and serum levels of creatinine, bilirubin, ala-
nine aminotransferase aspartate aminotransferase, alka-
line phosphate, sodium and potassium were normal. MRI
on the brain including an orbit showed hyperintensties in
right maxillary and bilateral ethmoid sinuses on T2 axial
sequences (Figure 1A and B).

The MR venography scan was normal. We kept the pos-
sibility of invasive sinusitis and a direct nasal endoscopy
was done, which revealed inflamed nasal mucosae around
the meatus of the sinuses and of the right maxillary si-
nus. Nasal endoscopy guided mucosal biopsy was taken
from the right maxillary sinus and from the nasal mucosae
around the meatus of sinuses and sent for fungal stain-
ing and culture at the medical mycology, V. P. Chest Insti-
tute. Tissue specimen was processed for direct KOH wet
mount and culture on routine mycological media. Direct
microscopy of the KOH wet mount of the digested tissue
of both from maxillary sinus and nasal mucosae revealed
broad aseptate hyaline hyphae branching at acute angle
and in addition a few branched septate dematiaceous hy-
phae (Figure 2) were also observed.

Culture on sabourauds dextrose agar (SDA) incubated
at 280°C revealed growth of RhizopusarrhizusandAlterneria
alternata species. The isolates were purified and identified
by sequencing of internal transcribed spacer (ITS) region
using primers ITS1/ITS4. The sequences were aligned and
the species identification was performed using Gene Bank
basic local alignment search tool (BLAST). Intravenous am-
photericin B deoxycholate (dosage 50 mg daily) antifun-
gal therapy begins on the third day of admission. Grad-
ually pain and periorbital swelling around the right eye
diminished after a week of therapy and after two weeks
of therapy the right eye movement was resumed. Initially
abduction movement came, and then gradually the eleva-
tion and depression movements in the abducted eye also
resumed. At the time of discharge, after 6 weeks of treat-
ment, on October 2013, she had complete movement in
all directions except the abduction and elevation in the
adducted eye (Figure 3A and C). Her pain and periorbital
swelling completely subsided and pain around the right
half of face completely recovered. On the follow up, in
the OPD, after a month she had normal movement in her
right eye in all directions (Figure 3B and D). A repeated MRI
scan showed complete resolution of hyper intensities in
the right maxillary sinus (Figure 1C) and bilateral ethmoid
sinuses (Figure 1D) on T2 axial images. The patient has been
following up in the outpatient department and by August
2015 she had fully recovered with full range of eye move-
ment.

3. Discussion

This report highlights the occurrence of invasive sinus
infections due to species of Mucorales and black fungi. Rhi-
zopus sp. is a common infectious agent in invasive rhinosi-
nusitis. However, species of Alternaria causing invasive rhi-
nosiusitis per se are rare although allergic fungal sinusi-
tis due to species of Alternaria is well known. Alternaria is
a dematiaceous fungi causing a disease in cereals. Fungal
growth initially causes surface pigmentation, followed by
a breakdown of the seed (4-6). Though as prevalent in the
environment as Aspergillus and Fusarium, Alternaria is not
as commonly found in human infections. Alternaria alter-
nata andAlternaria tenuissima are the most frequent agents
of human alternosis (7).

The genus Alternaria contains several species of dema-
tiaceous hyphomycetes that are implicated in opportunis-
tic human diseases. Cutaneous and subcutaneous alter-
nosis in immunosuppressed individuals is the most com-
mon presentation (8-11). The major risk factors for cu-
taneous/subcutaneous diseases are organ transplantation
and Cushing’s syndrome (12). While bone marrow recipi-
ents are at risk for sinusitis, Ocular disease is seen in in-
dividuals exposed to soil and garbage and nail involve-
ment is rarely reported. There are also few reports of al-
lergic fungal sinusitis (13, 14). Further bacterial coinfec-
tion with Psuedomonas has been reported in chronic inva-
sive rhinocerebral mucormycosis (3). Fungal coinfection
has also been reported. The organism have been Rhizopus
with Aspergillus, Candida and Exserohillum. Mucorale with
Aspergillus and a case of triple infection withMucorale,Can-
dida and Rhizopus has also been reported (15, 16).

Our patient was a known case of diabetes, thus she was
immunosuppressed and predisposed to develop fungal in-
fection. Furthermore, as our patient did not have any his-
tory of allergic rhinitis or sinusitis and her total IgE level
was 25 kU/L, the diagnosis of allergic fungal sinusitis was
ruled out. Our patient had pain and periorbital swelling
with complete restriction of movement in the right eye.
This along with presence of hyperintensties in the right
maxillary sinus, bilateral ethmoid sinuses and evidence
of hyphal form within sinus mucosa were diagnostic of
chronic invasive fungal sinusitis (17). We also repeatedly
isolated multiple colonies of both the fungi in debrided
tissue on culture confirming the diagnosis of Alternaria
and Rhizopus co infection in invasive sinusitis. Complete
opthalmoplegia in sinusitis occurs because of either or-
bital abscess or cavernous thrombosis. Our patient did
not have either on the MRI imaging. However inflamma-
tion of orbital contents may also lead to limitation of eye
movement. Spread from ethmoid and maxillary sinuses
can occur through retrograde thrombophelebitis (18). This
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Figure 1. Pretreatment T2 Axial Sequences of the Paranasal Sinuses Showing T2 Hyperintensities Involving (A) Right Maxillary and (B) Bilateral Ethmoid Sinuses (arrow)

In lower panel post treatment: T2 axial MR sequences shows significant resolution in (C) right maxillary sinus and (D) bilateral ethmoid sinuses (see arrow).

Figure 2. KOH Mount Showing Broad Aseptate Hyaline Hyphae Branching at Acute
Angle and in Addition Few Branched Septate Dematiaceous Hyphae (400 X)

early invasion may not be visible on radiological exami-
nation. This could probably be the reason for opthalmo-
plegia in our case. The literature reviewed from 1933 to
2008 revealed 210 reported cases of Alternaria infections
in humans. The clinical manifestations were cutaneous
and subcutaneous infections (74.3%), followed by oculomy-
cosis (9.5%), invasive and non-invasive rhinosinusitis (8.1%)
and onychomycosis (8.1%). In general, alternariosis shows
a good response to drugs like itraconazole, amphotericin
B. Posaconazole and voriconazole which are effective op-
tions. Voriconazole is particularly useful for ocular infec-
tion (6). However, since Rhizopus is more likely to become
disseminated on treatment with voriconazole and our case
had a mixed Rhizopus arrhizus and Alternaria fungal infec-

Int J Infect. 2017; 4(4):e42127. 3

http://intjinfection.com/


Sharma B et al.

Figure 3. Movement of Eyes Mid Treatment and on Completion of Treatment

Left column, A, and C are mid treatment showing restriction of adduction and elevation of adducted right eye respectively. Right column, B and D show full recovery of
adduction and elevation of adducted eye

tion, we treated the patient with Amphotericin B deoxy-
cholate. The patient recovered completely after treatment
with Amphotericin B.

3.1. Conclusion

Dematiaceous fungi are increasingly being reported
for different diseases. The case reported here is rare be-
cause Alternaria, a dematiaceous fungus, is not a common
organism causing invasive rhinosinusitis. Further Mixed
invasive rhinosinusitis with Alternaria has not been re-
ported to the best of our knowledge. Signs of invasion
in orbit may not be visible on radiological examination
in early invasive sinusitis. When suspected on clinical
grounds, fungal culture and histopathological examina-
tion is a must in invasive sinusitis. Co-infection with bac-
teria and mixed fungal infection should be looked for as
treatment strategies may differ with different organisms.
Presumptive treatment should include agents, which can
cover the broadest possible range of organism known to
cause invasive sinusitis.
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