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(CRS) disorders are heterogenous in nature due to different 
pathophysiologies which include the following – failure of 
an infection to resolve, chronic inflammatory disorder or a 
mix of persistent inflammation and infection [3–7].

Fungal rhinosinusitis can be broadly defined as a spec-
trum of diseases caused by fungal infections to nose and 
paranasal sinuses [8]. FRS can be broadly classified into 
invasive and non invasive types based on tissue invasion 
detected clinicopathologically [9–11]. Aspergillus is gener-
ally the most common pathogen which causes fungal infec-
tions in nose and PNS. Fungal infections can occur in all 
age groups but the symptomatology differs with the immune 
status of the individual. A clinician requires a high index of 
suspicion in patients presenting with non specific symptoms 
of CRS who are not responding to conventional antibiotic 
therapy to diagnose fungal rhinosinusitis [12]. There has 
been an increase in incidence of fungal sinusitis and this 
can be attributed to better diagnostic testing modalities and 
increase in the specimens being send for fungal staining and 
culture.

Most of the studies about fungal sinusitis have been pub-
lished from the European and American continents in spite 
of the high incidence of fungal infections in India which is 

Introduction

The term rhinosinusitis means inflammation of the mucosa 
lining nose and paranasal sinuses (PNS) and it has almost 
completely replaced the term sinusitis due to the contiguous 
nature of the mucosa lining the nose and PNS. Rhinosinus-
itis affects almost 20% of the population globally [1].

Rhinosinusitis can be broadly classified into acute and 
chronic variants. Acute rhinosinusitis is usually due to an 
infection and depends on the host’s immune response and 
the type of microorganism. This can either end with self 
resolution of symptoms or can lead to serious morbidity 
and mortality [2]. Rhinosinusits is termed chronic when it 
lasts for atleast 12 weeks or more [3]. Chronic rhinosinusitis 
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Chronic rhinosinusitis (CRS) is widely prevalent globally. Fungal rhinosinusitis is a subtype which requires early detec-
tion by using appropriate tests and to make an accurate decision regarding the treatment modality. This study aims at 
determining the clinicomycological profile of fungal rhinosinusitis (FRS). A total of 105 patients with CRS were included 
in the study which was prospectively done during a time period of 18 months in a tertiary care hospital. All patients were 
subjected to CT scans and diagnostic nasal examinations (DNE) preoperatively. The sinonasal specimens were subjected 
to KOH mount, fungal culture and histopathological examination following functional endoscopic sinus surgery (FESS). 
53% of the patients with fungal sinusitis belonged to the age group 41–60 years. The prevalence of FRS was found to 
be 38% with aspergillus species accounting for about 85% cases. FRS is a disease which can have a wide spectrum of 
clinical presentations requiring early detection and appropriate treatment which is essential to avoid both short term and 
long term sequalae.
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attributable to favorable moist and humid climatic condi-
tions. The aim of our study was to find the prevalence and 
clinicomycological profile of fungal rhinosinusitis.

Materials and methods

This was a prospective study conducted in tertiary care cen-
tre during the time period November 2015 to May 2017. 
Approval was obtained from the institutional review board 
of our institute for conducting the study. A total of 105 
patients who presented with chronic rhinosinusitis (CRS) in 
our outpatient department were included in this study.

Inclusion criteria comprised of all patients of the age 
group 16 to 60 years who presented with symptoms of 
CRS and were subjected to endoscopic sinus surgery were 
included in the study. Patients who had a history of previous 
endoscopic sinus surgeries were excluded from the study. 
A detailed consent was taken from the patient prior to the 
surgery.

A detailed history of all patients were collected which 
included age, sex, co morbidities, symptomatology and 
complications. Routine blood work up, diagnostic nasal 
endoscopy and CT scans were done for all the patients pre-
operatively. All patients underwent functional endoscopic 
sinus surgery. The specimen which was collected during the 
surgery was sent for histopathological examination, KOH 
staining and fungal culture separately. All the data collected 
was recorded in a pre formed proforma.

Data was entered into an MS Excel sheet and analysis 
was done using relevant statistical tools.

Results

A total of 105 cases of CRS were included in the study with 
67 (63.8%) males and 38 (36.2%) females. The incidence 
of fungal sinusitis in our study was 38%. 52% cases of fun-
gal sinusitis were diagnosed in females and 48% in males. 
Highest incidence was noted in the 5th and 6th decade of 
life (52.5%). The mean age of patients with fungal sinusitis 
was 41.05 years.

22% of cases of fungal sinusitis were found in patients 
with agriculture as their occupation and 60% of cases were 
diagnosed during the monsoon season. There was no signifi-
cant relationship between smoking and alcohol consump-
tion in the incidence of fungal sinusitis. (p-0.4 and p-0.7 
respectively)

In our study, 1 patient was HIV positive and 3 were 
HbsAg positive and all of them were diagnosed with fun-
gal sinsusitis. 68% of diabetic patients were diagnosed with 
fungal sinusitis. 42.5% cases of fungal sinusitis cases were 

found to be diabetic. 23.1% patients with allergy had fungal 
sinusitis. Diabetes mellitus (p < 0.0001) and immune status 
(HbsAg, p-0.02) shows a statistically significant correlation 
to the incidence of fungal sinusitis. The mean RBS value 
was determined to be 153.68 and mean Hba1c value for fun-
gal sinusitis cases were found to be 9.4 based on this study, 
hence proving that poor diabetic control is an important fac-
tor predisposing to fungal sinusitis.

The most common clinical symptoms observed in our 
study were nasal obstruction (72.5%) and headache (57.5%). 
The other symptoms included nasal discharge, excessive 
sneezing, nasal bleed, post nasal discharge, facial pain and 
olfactory disturbances. (Fig. 1)

On clinical examination the following were observed 
in the patients with fungal sinusistis – anterior rhinoscopy 
showed that 6 had congested mucosa, 7 had pale mucosa 
and the rest normal (n = 40), blackish debris in 4/40 patients 
and mucopurulent discharge in 10/40, On examining sinus 
tenderness, majority of patients had frontal sinus tenderness 
(15%) followed by maxillary and ethmoid tenderness. Other 
signs which were recorded included the following – palatal 
erosion 1/40, proptosis 5/40, chemosis of eye 3/40, perior-
bital swelling 3/40, decreased vision 2/40, ptosis 3/40 and 
swelling over medial canthus 1/40.

All patients were subjected to diagnostic nasal endos-
copy (DNE) and CT of paranasal sinuses prior to surgery. 
Based on the CT scan findings, most commonly involved 
sinuses were maxillary sinus (34/40) and ethmoidal sinus 
(32/40) (Fig. 2). 40% fungal sinusitis cases showed bilat-
eral involvement of sinuses. 92.3% cases of fungal sinusitis 
showed metal dense deposits and 63.6% cases showed bone 
erosion on CT scan. (Fig. 3). 10 cases of fungal sinusitis 
showed polypoidal changes, 8 cases showed blackish debris 
and 9 cases showed mucopurulent discharge on DNE.

All patients underwent functional endoscopic sinus sur-
gery. None of the patients had to undergo any facial skeleton 
resection as part of disease removal. There were no signifi-
cant post-operative complications like intractable haemor-
rhage or orbital complications.

38% (40) of the CRS cases were of fungal sinusitis which 
had a positive fungal culture. However only 29.5% cases of 
CRS were positive for fungal staining with KOH whereas 
histopathological examination showed features of fungal 
sinusitis in 18% of the cases. 80% of the fungal sinusitis 
cases detected were non invasive in nature.

The most common fungal organism cultured was Asper-
gillus flavus accounting for 62.5% (25) of fungal sinusitis 
cases. The other fungi cultured included aspergillus fumiga-
tus, aspergillus niger, mucormycosis, Rhizopus and scopu-
laris. (Fig. 4)

8 cases (20%) of fungal sinusitis cases presented with 
complications which included 2 cases of orbital apex 
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syndrome and 1 case each of superior orbital fissure syn-
drome, meningoencephalitis, orbital cellulitis, cavernous 
sinus thrombosis, Ophthalmoplegia and proptosis.

The patient with superior orbital fissure syndrome was 
a diabetic and was diagnosed with rhizopus and mucor in 
the fungal culture. Post surgery, a thorough wash was given 

to the sinuses followed by treatment with Amphotericin 
B and strict diabetic control. He was on regular follow up 
for a duration of 6 months and underwent diagnostic nasal 
endoscopies on follow up visits during which there was 
no evidence of recurrence, but his vision continued to be 
diminished. After 6 months the patient was lost to follow 

Fig. 2 Sinus involvement in 
fungal sinusitis
 

Fig. 1 Symptomatology in fungal 
sinusitis
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aggressively treated with amphotericin B. He was on regu-
lar follow up with us for 6 months post-surgery. The patient 
with cavernous sinus thrombosis was diabetic as well as 
Hepatitis B positive. Mucor was present in the fungal cul-
ture. After FESS he was started on systemic amphotericin 
B. A brief course of anti coagulation was also given to this 
patient. He was on follow up for a period of 1 year with us. 
He had no sequalae following this complication and had a 
good recovery. The patient who presented with Ophthalmo-
plegia was also an uncontrolled diabetic. He had 3 types of 
fungi cultured which included rhizopus, mucor and asper-
gillus fumigatus. After FESS, he was started on systemic 
amphotericin B and was on follow up for 3 months during 
which no recurrence of disease was noted although there 
was only partial recovery of eye movements. Aspergillus 

up. Both patients with orbital apex syndrome were uncon-
trolled diabetics and were diagnosed with aspergillus niger 
and mucormycosis respectively. The patient with mucor-
mycosis was put on amphotericin B. Both patients have 
been on regular follow up with no evidence of disease in 
endoscopy or imaging for the past 1 year. The patient with 
meningoencaphilitis was diagnosed with aspergillus flavus. 
After surgery he was put on third generation cephalospo-
rins. Patient recovered fully and was discharged in a stable 
condition after 14 days and have been on regular follow up 
with no signs of residual or recurrent disease. The patient 
who presented with orbital cellulitis had mucor present in 
fungal culture and was also an uncontrolled diabetic. Prior 
to FESS he was started on trimethoprim-sulfamethoxazole 
as treatment of orbital cellulitis. Following FESS he was 

Fig. 4 Mycological profile in the 
study
 

Fig. 3 CT PNS findings in fungal 
sinusitis
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observed in the study conducted by Rajiv et al.(13).Both dia-
betes mellitus and immunocompromised status was found 
to be significantly associated with fungal sinusitis. The ris-
ing trend of fungal sinusitis can be indirectly attributed to 
the change in lifestyle and food habits of the people thereby 
predisposing them to development of chronic disease con-
ditions like diabetes mellitus which is closely associated 
with incidence of fungal sinusitis. The mean RBS value in 
patients with fungal sinusitis as per our study was 153.68 
which is elevated. Elevated RBS values was found to have 
a strong correlation with fungal sinusitis. The mean Hba1c 
value in fungal sinusitis case was found to be 9.4 which 
proves that poor diabetic control is an important predispos-
ing factor for fungal sinusitis.

18 (45%) out of 40 patients with fungal sinusitis were 
chronic smokers in our study where as in the study con-
ducted by Sathish et al. 24 (54.5%) out of 44 patients with 
fungal sinusitis were chronic smokers.[98] The higher inci-
dence of fungal sinusitis among smokers can be attributed 
to impaired mucociliary clearance. However no correlation 
was found between consumption of alcohol and the inci-
dence of fungal sinusitis.

Fungal sinusitis is a wide spectrum with varied clini-
cal presentation. The most common symptoms in fungal 
sinusitis as observed in our study included nasal obstruction 
(72.5%) and headache (57.5%). Other symptoms included 
nasal discharge, excessive sneezing, nasal bleed, olfac-
tory disturbances, post nasal discharge and facial pain. In 
the studies conducted by Celso et and Satish et al. the most 
common symptoms included nasal obstruction, nasal dis-
charge and chronic headache [14, 15].

All patients underwent DNE and CT PNS prior to surgery. 
Diagnostic nasal endoscopy showed polypoidal changes in 
10 patients (25%), blackish debris in 8 patients (20%) and 
mucopurulent discharge in middle meatus in 9 cases (22.5%) 
out of the 40 cases of fungal sinusitis. Polypoidal changes 
were seen in majority of patients with fungal sinusitis in the 
study conducted by Sandeep et al. and Karthikeyan et al. 
[12, 18]. However eschar was seen in less than 15% cases 
in similar studies [12, 18]. 60% cases had unilateral sinus 
involvement on CT scan which was comparable to 83.3% 
cases in a similar study [12]. The most commonly involved 
sinuses were maxillary (85%) and ethmoid (80%), similar 
findings were observed in a study conducted by Sandeep et 
al. [12]. Maxillary sinus was most commonly involved in 
fungal rhinosinusitis probably because the sinus ostium is 
located lowest in the middle meatus compared with other 
sinus ostia, which provides easy access to microorganisms. 
As per our study 30% of fungal rhinosinusitis cases showed 
metal dense deposits and 17.5% cases showed features of 
bony erosion whereas there have been studies which have 

flavus was cultured from the patient who presented with 
proptosis. Following surgery he was on follow up for a 
duration of 6 months with no signs of residual or recurrence.

The average duration of follow up for patents was 11.1 
months (range 3–18 months ) None of the patients had any 
clinical or endoscopic signs of recurrence or residual disease 
during the follow up period. There were no significant post-
operative complications noted in the immediate or delayed 
period. 2 patients were identified with intraoperative CSF 
leak which was repaired and they had an uneventful recov-
ery. All patients were considered to have a good prognosis 
following the surgery and antifungal treatment, as none of 
them presented with any residual or recurrent disease nor 
did they present with any further complications secondary 
to fungal sinusitis. Although the patients with cavernous 
sinus thrombosis and Ophthalmoplegia had residual weak-
ness in eye movements.

Discussion

Fungal sinusitis is now an important part of the spectrum 
of sinonasal diseases with its rising incidence and varied 
clinical presentation. There has been a spike in the number 
of fungal sinusitis cases world wide possibly due to weak-
ened immune systems. Increase in the incidence of life style 
diseases like diabetes and cancer along with treatment with 
chemoradiotherapy, all are add on risk factors for the devel-
opment of fungal sinusitis.

The mean age of patients with fungal sinusitis was 41.05 
years as per our study which is comparable to several other 
studies [13, 14]. 52.5% cases belonged to the 5th and 6th 
decade of life which is similar to the study by Satish et al. 
[15], however study conducted in 2016 showed a peak inci-
dence of fungal sinusitis cases in 3rd and 4th decade [12]. 
There was a male preponderance for fungal sinusitis (52%) 
which is in line with several other studies conducted previ-
ously [12, 16, 17].

Our study showed that 60% of the cases of fungal sinus-
itis were diagnosed in monsoon season in contrast to other 
studies which demonstrated an increase in the incidence of 
fungal sinusitis during winters [16]. We can infer from our 
findings that that humidity may have an important role in 
the development of fungal sinusitis.

42.5% of fungal sinusitis cases were diabetic in our study 
which was the most common co morbidity in this group of 
patients as previously mentioned in other studies [15]. In 
our fungal sinusitis patients, 1 patient was HIV positive and 
3 were Hepatitis B positive (HbsAg+). The HIV patient had 
oculocerebral mucormycosis. All cases of invasive fungal 
sinusitis had either uncontrolled diabetes or an immuno-
compromised status which is comparable to the 63% as 
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not only in immunocompromised individuals but also in 
immunocompetent persons and treated appropriately with 
surgical debridement and antifungal therapy. Culture and 
microscopic examination is the gold standard for diagnosis. 
Imaging with CT paranasal sinuses help more in planning 
surgery rather than in giving a diagnosis.

Patients with chronic rhinosinusitis should be diagnosed 
with a thorough work up and fungal sinusitis should be con-
sidered as an important differential while treating a patient. 
Treating physicians should be very careful while diagnos-
ing such cases and should not blindly treat patients with 
the usual combo of steroid sprays, antibiotics or antihita-
minics especially in immunocompromised patients and in 
those with other predisposing factors. Such mismanagement 
of cases can do more harm to the patient than leaving the 
patient untreated. Therapeutic dilemmas in fungal sinusitis 
is maily due to delay in diagnosis, rapid disease progression 
and high cost of anti fungal drugs.

As otorhinolaryngologists, we should be well versed in 
the diagnostic and treatment modalities of fungal sinusitis 
and its complications, because, as this case series has clearly 
shown us, it is not as rare as it seems.
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