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Introduction
In the last century, Acute Invasive Fungal Sinusitis has 

become increasingly recognized as an important entity, as, 
although uncommon, it has a rapid clinical course and high 
morbidity and mortality. Moreover, due to the rarity of the 
disease, treatment and diagnostic controversies still exist. It 
is most commonly seen in immunocompromised individuals 
although there are reported cases occurring in people without 
immune deficiency too [1]. One of the more challenging aspects 
in the management of this disease is early diagnosis, as the 
clinical symptoms can be myriad, the imaging findings are non-
specific and subtle, and nasal endoscopy may often show only 
mucosal pallor or even normal mucosa in the early stages. This 
study aims to assess the imaging findings commonly found in 
these patients, and the correlation with intraoperative findings, 
and see if the combination of both can improve the diagnostic 
yield, and also review the existing literature regarding the same. 

Materials and Methods
This study is an anonymized, multi institutional retrospective 

study undertaken in two large tertiary referral centers, whereby 
patient records and data from 2007 to 2017 were systematically 
reviewed, and patients meeting the inclusion criteria were 
selected. The data was assessed regarding specifically the 
initial imaging study, either CT scan or MRI or both, and the 
first nasal endoscopy report was reviewed for the findings in 
patients of Invasive fungal sinusitis and statistical analysis done. 
A literature review was conducted, and a comparative analysis 
done. Institutional IRB approval was obtained prior to this 
(ENT/ECARP/14/63).

Inclusion Criteria: As this is a retrospective study, the 
criteria were:

a.	 Proven fungal tissue invasion noted on tissue samples 
irrespective of eventual fungal culture results.

b.	 Patients who did undergo either Contrast enhanced CT 
scan or MRI of the Paranasal sinuses, orbit with or without brain.

c.	 Duration of symptoms less than 1 month at the time of 
first presentation to the study center.

d.	 Follow up of 6 months or known disease specific 
outcome.

Exclusion Criteria
Patients who had symptoms greater than 3 months at initial 

presentation to the study center, or patients whose tissue biopsy 
showed granulomatous inflammation and fibrosis. Any studies 
done AFTER the first endoscopic exam were NOT included in 
this study, as that would not fit into the criteria of early pre-
diagnostic imaging finding that this study is specific to. At 
our institute, the initial imaging study of choice is a Contrast 
enhanced CT scan, for various reasons like cost and availability, 
and MRI is reserved for frank extra sinus spread on clinical exam 
or suspicion of same on CT scan.

The Imaging Study Reports Were Assessed for Specific 
Criteria

a)	 On CT Scan: unilateral, asymmetric soft tissue 
thickening, bone erosion, and extra sinus extension 

b)	 On MRI Scan: Loss of contrast enhancement (LoCE) of 
the nasal mucosa, Peri-antral fat stranding, frank intra orbital 
disease and other findings of intracranial spread (intracranial 
abscess, Cavernous sinus thrombosis).

The findings were then compared with the initial endoscopic 
exam findings and the correlation noted. All the patients in 
the above study were treated with multi-modality treatment, 
which included systemic antifungal treatment, i.e. Intravenous 
Amphotericin B (1.5mg/kg/day in patients receiving regular 
Amphotericin B and 5mg/kg/day in patients receiving 
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liposomal Amphotericin B)16 with additional oral voriconazole 
added to patients diagnosed with aspergillus species as the 
causative agent [2,4], local amphotericin irrigation daily and 
nasal debridements every week [2,3] Liposomal Amp B was 
reserved for patients who had toxicities from D Ampho B, and 
Voriconazole was added for patients who had Aspergillus as the 
causative agent (Figures 1& 2).

Figure 1: Common Imaging findings in Invasive Fungal Sinus-
itis (Clockwise From top): A: CT scan coronal showing asym-
metric soft tissue thickening; B: MRI T1 showing LoCE (thin 
arrow) and subtle premaxillary fat stranding (thick arrow); C: 
MRI T1 demonstrating LoCE in the sinus mucosa; D: CT scan 
showing posterior disease with bone erosion and orbital apex 
involvement.

Figure 2: Common Imaging findings in Invasive Fungal Sinusitis 
continued: CT scan axial showing soft tissue thickening in the 
maxillary sinus (Left); and soft tissue thickening of lateral nasal 
wall (Right).

Results
Table 1: Demographic details of study group.

Males Females total

Patient(n) 24 17 41

Age (Median) 64(45-83) 58(49-78) x

Comorbidity

Diabetes 15 11 26

Malignancy 6 4 10

Transplant 3 2 5

Table 2: Pathogen distribution.

Pathogen Diabetic Total

Mucor spp 13 19

Aspergillus 10 17

Fusarium 1 1

Candida 2 2

Table 3: Orbital findings in patients in the study group.

Symptom no. of patients

Chemosis 11

Proptosis 10

Opthalmoplegia 3

Dimunition of vision 3

Retro-orbital pain 7

Table 4: Imaging findings in patient group.

Imaging finding No. of patients

CT scan

Unilateral, asymmetric soft tissue 
thickening 37

Bone erosion 15

Extra sinus Spread 7

MRI Scan

Loss of Contrast Enhancement 
(LoCE) 13

Periantral fat stranding 8

Intra orbital involvement 6

Intracranial involvement 2

A total of 41 patients were found to meet the criteria for the 
study. The demographic data, co-morbid conditions, causative 
organism can be found in Tables 1 & 2. As expected Diabetes 
Mellitus was the commonest underlying condition identified 
in 23 of the patients (63.4%). The commonest organism 
identified was Mucor or Rhizopus, which was found to be more 
prevalent in Diabetics. As per institutional protocols, all 41 
patients had undergone CT scan initially, with 17 patients also 
having undergone concomitant MRI of the Paranasal sinus and 
orbit. Out of these, 13 patients had clinical symptoms of orbital 
involvement (Table 3) and 4 patients had immediate MRI done 
because of suspicion of extra sinus spread on initial CT scan. The 
commonest abnormal finding on CT scan (Table 4) was unilateral 
or asymmetric soft tissue swelling which was found to be present 
on 37 out of 41 scans reviewed. Bony erosion was noted in 15 
patients and frank extra sinus disease was noted on 7 scans. 
Although other studies have previously further subdivided the 
soft tissue swelling into nasal vs sinus components, this was not 
found to add any extra information in those studies, and hence it 
was not done [5]. The MRI scans (Table 4) were assessed for Loss 
of Contrast Enhancement (LoCE) which was present in 13 out of 
17 scans, being the commonest abnormal finding. Periantral fat 
stranding was noted in 8 of 17 scans, frank intra orbital disease 
was present in 6 scans and intracranial findings were noted in 
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2 cases. When comparing the Imaging findings with nasal endoscopy report, (Table 5), there were 3 primary key words that were 
looked for.
Table 5: DNE findings and CT/MRI findings.

DNE No. of patients CT Scan MRI Scan

Normal soft tissue thickening 
ONLY

Bone 
erosion

LoCE 
Only

Periantral stranding 
ONLY

Other 
findings

Normal findings 11 2 9 0 0 0 0

Mucosal Pallor 9 2 5 2 1 1 0

Ischemic necrosis 21 0 6 15 5 1 7

Table 6: Sensitivity of intraoperative and Imaging findings.

Imaging finding No. of patients sensitivity

CT scan

Unilateral, asymmetric soft 
tissue thickening 37 90.20%

Bone erosion 15 36.50%

Extra sinus Spread 7 17.00%

MRI Scan

Loss of Contrast Enhancement 
(LoCE) 13 76.40%

Periantral fat stranding 8 47.00%

Intra orbital involvement 6 35.20%

Intracranial involvement 2 11.70%

DNE

Mucosal Pallor 9 21.95%

Ischemic changes 21 51.21%

Normal findings noted in 11 reports, mucosal pallor noted 
in 9, and ischemic necrosis or eschar noted in 21 cases. The 
correlation between each finding and intraoperative report is 
shown in Table 5. Overall soft tissue thickening on CT scan was 
found to be the commonest finding, even though it is extremely 
nonspecific. It was found to correlate with abnormal findings on 
the initial endoscopy 76% cases. On the other hand, out of 4 scans 
reported normal initially 2 were found to have mucosal pallor on 
endoscopy. On the MRI, LoCE was the most common finding, and 
all patients with MRI finding of LoCE had mucosal abnormality 
noted on endoscopy, with necrosis being noted almost 84% 
cases. However, as MRI was done for specific indications, it is 
likely that this is a sub-group with more advanced and aggressive 
disease. Other studies have looked at early routine MRI as a 
diagnostic tool in Invasive fungal sinusitis and have reported 
better sensitivity [6]. Overall, CT scan Sinuses demonstrated 
90% sensitivity when assessed carefully specifically looking for 
mucosal abnormalities, and bone erosion indicative of IFS. With 
CT scan sinuses and Nasal endoscopy, the sensitivity approached 
95%. However, it is important to note that 2 of the patients were 
normal on both CT scan and nasal endoscopy. MRI scans have 
earlier been assessed as a screening tool in IFS, and studies 
have found variable sensitivity of 64%-87% [6,7]. However, in 
our study we found that LoCE or the so called “Black turbinate” 
sign is indeed associated with necrosis and tissue invasion in 

more than 84% cases. The Sensitivity of individual Endoscopic 
and Imaging findings can be found in Tables 6 & 7. As can be 
seen, when frank mucosal necrosis sets in, both CT and MRI are 
very effective at picking up the disease reaching almost 100% 
sensitivity, and their role becomes equally or even more geared 
towards treatment planning and staging.

Table 7: Association between DNE findings and Imaging.

DNE

Pallor 9 Ischemia 21

CT Scan 9 21

Normal 2 0

Abnormal 7 21

soft tissue ONLY 5 6

Bone erosion 2 15

MRI 2 15

Abnormal 2 15

LoCE 1 13

Periantral 1 7

Other findings 0 6

However, in earlier disease, Nasal endoscopy may be normal 
in up to 55% of cases (11 out of 20 patients). However, CT scan 
is helpful and can increase the yield to about 80%. It is very 
probable that MRI would also have similar or better sensitivity, 
as shown by other studies [6,7]. In the other sub group of 
patients with mucosal pallor on exam, CT scans were reported 
normal in up to 22% cases, and MRI which was done for only 2 
patients, both were abnormal. Box 1 shows short case studies 
of the 2 cases where both CT scan and nasal endoscopy was 
reported normal. In both these cases, there was no response to 
Antibiotics, and the patient was found to have frank mucosal 
crusting on follow up Nasal endoscopy at 48 hours and 72 
hours respectively. Thus, considering the higher cost of MRI 
vs CT scan, we propose the following diagnostic algorithm, for 
Invasive Fungal sinusitis. This is based on the concept of there 
being two subgroups i.e. one with more advanced disease in 
which endoscopy alone is virtually diagnostic, and Imaging is 
needed for assessing extent of involvement, and an early group 
which is much more likely to be missed by endoscopy. It is in this 
group, that CT scan has adjunctive value. We propose CT scan be 
done in all patients in the absence of necrosis and the CT scan 
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is evaluated specifically for the known radiologic findings. If CT 
scan shows soft tissue thickening ONLY, which has been found 
to be extremely non-specific, we recommend starting treatment 
if the initial endoscopy showed mucosal pallor. On the other 
hand, if the initial exam was normal, then consideration must 
be given to re-scoping the patient and adjunct diagnostic tools 
like targeted biopsy, frozen section or cytology. If both CT scan 
and re-look endoscopy is normal, MRI can be considered in 
patients with mid to high clinical suspicion. In patients with very 
low clinical suspicion, the patient can be assessed with a nasal 
endoscope in 12-24 hours. We believe this would allow judicious 
use of the imaging modalities at hand and also allow the best 
possible diagnostic yields.

Conclusion
At present time, there is no standard, accepted diagnostic 

protocol for Acute Invasive fungal sinusitis. Various authors 
have proposed either using MRI as a screening tool in all patients 
[6,7] while many other studies have shown contradictory results 
[5,8,9]. In this study we have reviewed our series of Invasive 
Fungal Sinusitis patients, to formulate a cost-effective, rational 
diagnostic protocol for this group of patients, utilizing imaging 
and endoscopy to the maximum benefit. Much larger studies will 
need to be conducted for validation of this protocol. Limitations 
of this study include small number of patients and lack of control 
group.
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