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ABSTRACT

Objective: To analyze the frequency and sites of bone erosion on computerized tomograghy scan in Allergic Fungal
Rhinosinustis in Pakistan.

Study Design: Retrospective observational study.

Place and Duration of Study: Department of ENT, Combined Military Hospital Lahore, Malir Karachi and Rawalpindi, from
Jan 2010 to Dec 2019.

Methodology: Total 230 cases of Allergic Fungal Rhinosinusitis were screened, out of which 85 patients having bone erosions
on computerized tomograpghy scan were included in the study. Bone erosion in different paranasal sinuses and their sub sites
were evaluated. Depending upon the number of bone erosion, patients were divided into three categories as mild, moderate
and severe. Those having erosion at a single site were labelled as mild, those with two sub sites of erosion as moderate and
those with more than two subsites of erosion were labelled as severe cases.

Results: Detailed evaluation of computerized tomography scan of paranasal sinuses revealed bone erosion in 85/230 (36.9%)
cases. Mean affected age was 23.96 + 12.71 years. There were 52 (61.1%) males and 33 (38.9%) females. Ethmoid sinus was the
most commonly involved sinus to have bone erosions 55 (38.19%) followed by maxillary sinus 38 (26.38%) then sphenoid
sinus 27 (18.75%) and lastly frontal sinus 24 (16.6%). Out of 85 patients 48 (56.1%) were having mild, 22 (25.8%) moderate and
15 (17.6%) had severe disease.

Conclusion: Allergic Fungal Rhinosinusitis has high frequency of bone erosion. Computerized tomography scan is an
important and effective investigation in finding these bony erosions and ethmoid sinus is the commonest site of bone erosion
among paranasal sinuses.
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INTRODUCTION

There are more than 400,000 known fungal spe-
cies out of which approximately 400 are human patho-
gens.! The role of fungi in nose and paranasal sinuses
is unclear. Although fungi can be cultured from the
nasal secretions of even a healthy individual but cer-
tain forms of fungal infections in humans are associa-
ted with a high rate of mortality.?

Allergic Fungal Rhinosinusitis (AFRS) is a distinct
type of chronic rhinosinusitis which affects immuno-
competent hosts in contrast to invasive fungal infec-
tion. Majority of the patients have history of allergic
rhinitis and it is believed to be an allergic reaction to
aerosolized environmental fungi, usually of the dema-
tiaceous species, bipolaris (Curvularia, Alternaria) and
rarely Aspergillus.3 It is characterized by the formation
of nasal polyps, accumulation of eosinophilic mucin
and fungal hyphae within the nasal cavity and sinuses,
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a Gell and Coombs type I hypersensitivity reaction to
fungi are pathognomonic CT findings.

The pathogenesis starts when an atopic host
typically inhales fungal allergens and an IgE-mediated
response ensues with resultant sinonasal inflammation
leading to oedema, sinus obstruction and stasis. The
end stage of this chronic inflammation leads to forma-
tion of nasal polyp and mucus accumulation. Trapped
fungi continue to stimulate the immune system and a
vicious cycle is set up causing bone expansion/erosion
with distortion of sinonasal anatomy.3

Presence of bone erosion in AFRS is a known
entity and commonly involves the base of skull and the
orbit. Its frequency varies from one geographical area
to another ranging from 20-90%.4” Bone erosion is cau-
sed by bone remolding and pressure necrosis.*

CT scan has an important role in its diagnosis.
Non contrast CT scan demonstrates opacification of in-
volved sinuses, with central hyperattenuation because
of collection of certain metals like Iron, magnesium
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and manganese concentrated by fungal organism.!
Moreover bone erosion, another feature currently in-
corporated in the minor criteria for the diagnosis is
also transcendently detected by CT scan.>®

Our study was aimed to identify frequency of
bone erosions of different sinuses and their subsites
visible on CT scan in AFRS. Management of AFS is
multipronged involving medical as well as surgical int-
ervention. Functional endoscopic sinus surgery has po-
tential life threatening complications especially when
bony boundaries are dehiscent. Hence, a comprehen-
sive study of CT scan by identifying areas of bone ero-
sions and assessment of disease severity is an essential
prerequisite for a safe and effective surgical treatment.

METHODOLOGY

It is a retrospective observational study carried
out in Combined Military Hospitals of Lahore, Malir
Karachi and Rawalpindi which was started in January
2010 to December 2019. After approval of hospital
ethics committee vide approval no 04/04/60/20 dated
24th April 2020, total 230 patients of Allergic Fungal
Rhinosinusitis meeting criteria of Bent and Swain were
enrolled by convenience sampling and 85 patients who
were having bone erosions on CT scan were included
in this study. Patients of all age group and either gen-
der were included in this study. Immunocompromi-
sed, patients with diabetics, those using drugs effecting
immunity (antibiotics, steroids and immunospressive
drugs) and patient of sinonasal tumours were exclu-
ded in this study.

All patients were investigated preoperatively by
CT scan of paranasal sinuses without contrast. Three
views of coronal, axial and sagittal sections were taken
and interpreted by a qualified radiologist with special
emphasis on areas of bone erosions and soft tissue ex-
tensions. All sinuses are further divided in to its sub-
sites (Table-III). MRI was done in patients with doubt-
ful diagnosis, soft tissue or intracranial extension or
suspicion of tumor.

CT Scans were evaluated for its characteristic
findings of AFRS having unilateral or bilateral opacifi-
cation of multiple sinuses along with central hyperatte-
nuation, double density shadows, sinus mucocole for-
mation and expansion of sinuses. Intrasinus hyperatte-
nuation is a characteristic of AFRS and is taken as its
diagnostic criteria. Frequency of bone erosion of diffe-
rent sub sites of sinuses as well as commonest sinus
effected was evaluated. Depending upon the number
of bone erosions, patients were divided in to three
categories as mild, moderate and severe. Those having

erosion at a single site were labelled as mild, those
with two sub sites of erosion as moderate and those
with more than two subsites of erosions were labelled
as severe cases.

RESULTS

Out of 230 cases of AFRS, 85 patients having
Allergic fungal rhinosinusitis with bone erosion on
CT scan were selected in our study. Frequency of bone
erosion was seen in 36.9% of cases of AFRS. In 85
patients mean age of disease with bone erosion was
23.96 £ SD 12.71 years. Out of 85 patients there were 52
(61.1%) male and 33 (38.9%) female patients. Bilateral
disease was found in 74 (87%) patients and unilateral
disease was seen in 11 (13%) cases. In unilateral cases
5 (5.88%) were having right sided while 6 (7.05%) had
only left sided disease (Figure).
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Figure: Laterality of the disease.

Out of 85 patients 48 (56.1%) patients were having
bone erosion at one subsite of a sinus and labelled
as having mild disease, while 22 (25.8%) were having
bone erosions at two subsites of sinuses making them
as cases of moderate disease. There were 15 (17.6%)
patients who having severe disease because of bone
erosions at more than two subsites. So a total 144 ero-
sions were seen in these 85 patients (Table-I).

Table-I: Severity of disease based on number of bone
erosions (n=85).

Severity "acs5)” | of Bone Erosions
subsite eroced) 18 (64%) *
Wdee e, | 2oy | s
reblorton | wwen | =
Total 85 144

Out of 15 severe cases 10 (66.6%) were having
bone erosions at three subsites while 03 (20%) patients
were having at 04 subsites and 02 (13.3%) were having
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bone erosions at 05 subsites of different sinuses (Table-
II).
Table- II: Breakdown of cases with severe disease having
multiple bone erosions (n=15).

No. of Cases No. of Bone Erosion Total No. of
in Each Case Erosions (n=52)

10 3 30 (66.6%)

3 4 12 (20%)

2 5 10 (13.33%)

We also found that ethmoid sinus was commo-
nest sinus 55 (38.19%) to have bone erosions In eth-
moid sinus lamina paprycea had the highest frequency
35 (24.3%) of bone erosion. Maxillary sinus had 38
(26.38%) bone erosion and its roof was the commonest
site with 12 (8.3%) of involvement in our study. Sphe-
noid sinus had 26 (18.75%) and frontal sinus 24 (16.6%)
out of all bone erosions. Further breakdown of involve-
ment of different subsites is mentioned in (Table-III).

Table-III: Bone erosion involving different site and subsites.
Descriptive statistics (n=144).

PimarySite | subsite | mep | Comuative
Lamina
Ethmoid Paprycea 35(2430) 55 (38.19)
Sinus Roof of 20 (13.88) '
Ethmoid )
Frontal Ant Wall 4 (2.77)
Sinus Post Wall 8 (5.55) 24 (16.66)
Floor 12 (8.33)
Planum 10 (6.94)
Sphenoid Post Wall 06 (4.16)
Sinus Lat Wall 08 (5.55) 27 (18.75)
Clivus 03 (2.08)
Roof 12 (8.33)
Maxillay Ant Wall 10 (6.94)
Sinus Post Wall 10 (6.94) 38 (26.38)
Lat Wall 6 (4.16)

48 Patients had one subsite erosion, 22 Patients had two subsites erosion, 15
Patients had multiple erosions >2Subsites

DISCUSSION

Allergic fungal rhinosinusitis (AFS) is a different
type of chronic rhinosinusitis which affects immuno-
competent hosts as compared to invasive fungal infec-
tion. Most of the patients have allergic rhinitis but it is
because of aerosolized fungi.® It is characterized by the
formation of nasal polyps, collection of eosinophilic
mucin in involved sinus and almost pathognomonic
CT findings.” It is a disease of the young people with a
mean affected age of 21.9 + 10.6 years and both sex are
equally affected.

Historically Bent and Kuhn in 1994 delineated the
most widely accepted criteria for the diagnosis of AFS
which included five common characteristics namely

Gell and Coombs type I (IgE-mediated) hypersensiti-
vity to fungi, nasal polyposis, characteristic radiograp-
hic findings, eosinophilic mucin without fungal inva-
sion into sinus tissue, and positive fungal stain of sinus
contents removed at the time of surgery.> Later in
2003 Swain modified this criteria dividing it into major
and minor criteria for the diagnosis of AFRS.?

Presence of bone erosion in AFRS is a known
entity and commonly involves the base of skull and the
orbit. Its frequency varies from one geographical area
to another ranging from 20-90%.5 Bone erosion is cau-
sed by bone remolding and pressure necrosis.’

High resolution CT scan without contrast is an
investigation of choice in identification of bone ero-
sions in paranasal sinuses and must be done in every
case of AFRS. It not only identifies extent of disease but
also helps in diagnosis of fungus by typical appearance
of double density shadow in involved sinuses.??

Treatment of this condition is medical as well as
surgical. Corticosteroids are given preoperatively and
postoperatively to reduce inflammatory/allergic res-
ponse which in turn helps to control peroperative blee-
ding and recurrence.%11 The goal of primary and revi-
sion surgery is the removal of mechanical obstruction,
clearance of sinus contents and establishment of ade-
quate outflow tracts while maintaining mucociliary
function.?

Identification of areas of bone erosion through
recognition of defects,'? in base of the skull and orbit is
very important prior to surgery in order to prevent
serious complications. Hence the aim of our study was
to have a detailed interpretation of CT scan along with
evaluation of the frequency of bone erosion and its
commonest site.

We screened 230 cases of AFRS and found that 85
(36.9%) patients had bone erosion on CT scan. Accor-
ding to Tanveer 13 its frequency varies from 20-90%
and was about 40% in our country as per our study.
AFRS is claimed to be a disease of hot and humid
weather, but Mulhem14from Saudia has documented
only 20% frequency of bone erosion in AFRS.

As per our study the mean affected age was 23.9
+ 12.7 years which is comparable to other studies.’>1”
Moreover our study revealed that bone erosion is
mostly seen in males as out of the 85 affected patients
there were 52 (61.1%) male and 33 (38.9%) female pati-
ents. Male predominance is published by Ghegan,!®
who has documented 56% frequency of bone erosion in
AFRS and African American males are found to be 15
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times more affected than Caucasians and African
American females combined.

In our study we found that ethmoid sinus was the
most commonly involved sinus 38.19% followed by
maxillary sinus (26.38%), then sphenoid sinus (18.75%)
and last frontal sinus (16.6%). This is also comparable
to other studies like the one conducted by Loftus and
Wise,'® who document the frequency of bone erosion
to be 77% in Ethmoid sinus, 68% in Maxillary Sinus,
58% in Sphenoid and 53% in frontal sinus.

We also found that in Ethmoid sinus lamina
paprycea was the commonest site of erosion (24.3%)
attributed to its thin structure and narrow area which
is akin to various other studies.20-22

Wise and Ghegan,? presented a CT scan based
scoring system to objectively classify staging of disease
but that also does not address the clinical course, pro-
pensity of recurrence and degree of systemic allergy.
They proposed a,?* point based criteria and designated
a specific number to each sinus. Scoring is done depen-
ding upon the bone erosion and expansion. They also
related severity of disease with the number of erosions
and expansion. Radiological staging carries important
implication for development of potential complications
of surgery and disease progression if not treated.

No matter whichever technique and scoring sys-
tem is adopted in the radiological assessment of dis-
ease it has a pivotal role as it can be used by the otola-
ryngologist as well as a radiologist to stratify disease
severity in cases of AFRS and assists in preoperative
planning and avoidance of complications.?*

CONCLUSION

Allergic Fungal Rhinosinusitis has high frequency of
bone erosion and CT scan is an essential, effective and reli-
able method of its evaluation before undergoing any surgical
intervention. Among paranasal sinuses ethmoid sinus in area
of lamina paprycea has the highest frequency of bone erosion
followed by maxillary sinus, sphenoid sinus and frontal
sinus respectively. Idea of bone erosions and dehiscent bony
walls will help in prevention of life threatening compli-
cations while doing Functional Endoscopic Sinus Surgery.
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