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ABSTRACT
Acute invasive fungal rhinosinusitis (AIFRS) is an aggressive 
disease with fatal complications. The mortality rate of AIFRS 
ranges between 49 and 62%. The incidence of visual loss in 
AIFRS has been reported to be between 26 and 29%. A total 
of  5/16 patients in our study showed improvement in vision 
after treatment in 1 year follow-up while 11 patients showed 
no improvement in visual acuity. The AIFRS with visual loss is 
managed using systemic amphotericin B with a combination 
of surgical debridement.
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INTRODUCTION

Acute invasive fungal rhinosinusitis is a potentially 
fulminant disease that primarily occurs in immunocom-
promised patients.

It most commonly occurs in individuals with hema-
tological malignancies1,2 chronic steroid use, poorly 
controlled diabetes, human immunodeficiency virus 
(HIV)-positive patients, and patients on chemoradiation 
therapy.3-5 Most common organisms causing AIFRS are 
Mucor and Aspergillus.4,6,7 Histological features to diag-
nose AIFRS include fungi breaching mucosal barrier and 
tissue necrosis. The fungus invades blood vessels generat-
ing angiocentric necrosis.8,9 The clinical manifestations 
are often nonspecific and diverse including fever, nasal 
obstruction, and rhinorrhea. More concerning symptoms, 
such as visual loss, facial paresthesia, and cranial neurop-
athy, however, may occur. The survival rates of patients 
with AIFRS are varied, ranging from 20 to 80%.1-4 There 

is dearth of studies in the literature focusing on outcome 
of patients with visual loss following AIFRS. We hereby 
present our study of 16 patients with AIFRS with visual 
loss and their functional outcome at 1-year follow-up.

MATERIALS AND METHODS

This is a prospective study on 33 diagnosed cases of 
AIFRS with vision loss conducted in the Department of 
ENT at Lok Nayak Hospital and Maulana Azad Medical 
College, New Delhi, India. The study was conducted 
from December 2015 to May 2017. Inclusion criterion was 
patients with acute vision loss following AIFRS. Patients 
not willing to be part of the study were excluded from 
the study. Ethical clearance was obtained from the local 
institutional ethical committee.

A total of 33 consecutive patients suffering from 
vision loss due to AIFRS were included in the study after 
taking informed written consent. The diagnosis was 
established by obtaining endoscopic nasal biopsies. The 
treatment included surgical debridement with medical 
management using systemic antifungal drugs. Functional 
outcome of visual loss was assessed by conducting visual 
acuity testing and fundoscopy at 3 weeks, 3 months,  
6 months, and 1 year. Nasal endoscopy was also carried 
out to evaluate status of nasal mucosa

A contrast-enhanced magnetic resonance imaging 
(MRI) shows necrosis of mucosa in nose and paranasal 
sinuses with nonenhancing angioinvasion of fungal 
infection. A total of 12 of 33 patients had rhinocerebral 
involvement with areas of diffuse involvement with 
infarcts in cerebral hemisphere (Fig. 1). Four patients 
had associated leptomeningeal enhancement indicating 
meningitis. A total of 16 of 33 patients had rhino-orbital 
manifestation in the form of involvement of glow, orbital 
apex involvement (Fig. 2), and cavernous sinus involve-
ment (Figs 3 and 4). A total of 5 of 33 patients had rhino-
orbito-cerebral involvement.

SURGICAL TECHNIQUE

All patients underwent radical surgical debridement of 
disease and affected nasal mucosa with wide margins 
(parts of middle turbinate, nasal septum, and nasal floor) 
until vascularized tissue was encountered (Fig. 5). Sur-
gical debridement focused on reducing fungal load and 
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better penetration of antifungal medication.10 Antifungal 
medication amphotericin B (3–7 mg/kg) was started in 
all patients of mucormycosis. Itraconazole 200 mg bd 
combined with amphotericin B was started for Aspergillus 
fungus species. Baseline investigations including renal 

function tests, liver function tests, glycated hemoglobin, 
fasting and postprandial sugar, and urine ketone analysis 
were done on regular intervals. Comorbidities includ-
ing diabetes mellitus and leukemia were identified and 
adequately managed.

Fig. 1: Contrast-enhanced MRI showing involvement  
of frontal lobe

Fig. 2: Contrast-enhanced MRI showing orbital apex 
involvement

Fig. 3: MRI showing cavernous sinus involvement Fig. 4: MRI showing hypointense shadow in the area of 
cavernous sinus

Figs 5A and B: Peroperative photographs showing debridement of diseased mucosa
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RESULTS

Out of 33 patients, 5 patients were lost to follow-up;  
12 patients died due to complications of underlying  
disorder (leukemia and uncontrolled diabetes).

Of the 21 patients, 12 were males and 6 were females. 
The mean of the patients was 58 years (16–81 years). A 
total of 12 of 33 patients expired within 1 year of being 
diagnosed with AIFRS (mortality rate of 36.36%); 8 of 
12 patients suffered from uncontrolled diabetes, 3 of 12 
suffered from hematological malignancies, and 1 was 
suffering from HIV/acquired immunodeficiency syn-
drome. The cause of death in these patients was recurrent 
infections due to their immunocompromised status. Five 
patients were lost to follow-up.

Biopsy demonstrated mucormycosis in 28 of 33 patients  
and 5 of 33 demonstrated Mucor and Aspergillus  
species. Average number of debridement per patient was 
2.8 (2–4).

Of the 16 patients that were included in the study, 
14 had unilateral vision loss and 2 patients had bilateral 
vision loss; both of these patients had visual loss as nega-
tive perception of light and atrophic changes on fundus 
examination. Of the remaining 14 patients with unilat-
eral vision loss, 8 had negative perception of light with 
compromised vision in the other eye with absent fundus 
glow. Three patients had finger counting at 2 mg and  
3 had finger counting at 3 mg. The fundus examination 
showed evidence of papilledema.

On serial follow-up of these patients, 5 patients 
showed improvement and 11 did not show any improve-
ment in visual acuity.

A postoperative computerized tomography was done at 
the end of 3 months to check for residual diseases (Fig. 6).

Out of five patients who had no perception of light at 
the time of presentation, three had positive perception of 
light at 6 weeks and two had perception of light positive 

at 3 months follow-up. One of the three patients showed 
further improvement of vision to finger counting at 2 mg  
at 3 months follow-up. The visual acuity remained the 
same till 1 year follow-up. Other two patients did not 
improve further beyond positive perception of light up 
to 1 year follow-up. The fundus examination revealed 
resolution of papilledema.

Two patients who showed improvement at 3 months 
follow-up did not show further improvement on subse-
quent follow-up visits.

DISCUSSION

The AIFRS is an aggressive disease with fatal complica-
tions. Fungal sinusitis is classified in two broad categories, 
namely (a) invasive and (b) noninvasive sinusitis. Invasive 
fungal sinusitis is further categorized as (1) acute invasive 
and (2) chronic invasive sinusitis (granulomatous and 
nongranulomatous). Noninvasive sinusitis has two forms:  
(1) Fungal ball and (2) allergic fungal sinusitis. The invasive 
nature of fungus is determined by the unique property 
of its hyphae to invade sinus mucosa, submucosa, sinus 
bony wall, orbit, and brain via angioinvasion.8 McGill 
in 1980 was the first to describe the acute invasive form 
of the disease.11 Time duration of 4 weeks is used to dif-
ferentiate between acute and chronic forms of invasive 
fungal sinusitis.12 Majority of hosts suffering from AIFRS 
are immunocompromised. Vision loss is one of the most 
common and dreaded manifestations of AIFRS.7

The mortality rate of AIFRS ranges between 49 and 
62%.10,13 The incidence of visual loss in AIFRS has been 
reported between 26 and 29%.7,14

The mortality rate in our study was 40% (12/30), 
which is consistent with the English literature. Visual 
loss associated with AIFRS has poorer survival rate 
vis-à-vis AIFRS with visual loss.15 There is no study in 
the literature that follows outcomes of visual loss with 
AIFRS in terms of improvement of visual acuity on serial 
monitoring. A total of 5 of 16 patients in our study showed 
improvement in vision after treatment in 1 year follow-
up, while 11 patients showed no improvement in visual 
acuity. The AIFRS with visual loss is managed using 
systemic amphotericin B with a combination of surgical 
debridement.16-18

Despite tremendous improvement in the manage-
ment of AIFRS, this disease still has high mortality rate. 
Majority of patients who are able to survive the disease 
suffer from high morbidity associated with underlying 
disorders. Early identification and awareness among phy-
sicians, otorhinolaryngologists, ophthalmologists, critical 
care physicians, and neurosurgeons is needed to evade 
the wrath of this disease. Hence, a multidisciplinary 
approach is a must for better outcome.Fig. 6: CT scan showing postoperative cavity
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