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ABSTRACT

Objective: Bone erosion on a CT scan may be an indication of osteoarthritis, rheumatoid arthritis, or bone infections, among
other diseases. Tumors and other bone conditions may also be to blame. A doctor would need to analyze the CT scan and
maybe do other tests or imaging investigations to identify the source of bone degradation. The study's goal is to examine the
prevalence and locations of bone erosion on computed tomography scans in Pakistani patients with allergic fungus
rhinosinusitis.

Methods: This retrospective observational study was conducted at The study was conducted in PAC Hospital Kamra, Pakistan,
between January 2013 and December 2022. 85 of the patients who had bone erosions on a computed tomography scan out of
a total of 230 instances of allergic fungal rhinosinusitis were included in the research. Evaluation of bone erosion in various
paranasal sinuses and their sub-sites. Patients were categorized into three groups based on how much bone erosion they had:
mild, moderate, and severe. Mild instances were those with erosion at a single site, moderate cases had erosion at two
subsites, and severe cases had erosion at more than two subsites.

Results: In 85 (36.9%) of the patients, bone erosion was discovered after a thorough analysis of the computed tomography
scan of the paranasal sinuses. The average impacted age was 23.96 + 12.71. There were 33 women and 52 men, or 61.1% of
the total. The ethmoid sinus was the sinus that had bone erosions the most often. Frontal sinus 24 (16.6%), maxillary sinus 55
(38.19%), sphenoid sinus 27 (18.75%), and maxillary sinus 38 (26.38%) are listed in that order. Out of 85 patients, 15 (17.6%)
had a severe iliness, 22 (25.8%) had moderate disease, and 48 (56.1%) had mild disease.

Implication: The radiological evaluation of iliness, regardless of the method and scoring system employed, is crucial because it
allows the otolaryngologist and the radiologist to stratify the severity of the disease in instances of AFRS and aids in clinical
evaluation and the avoidance of problems

Conclusions: Bone erosion occurs frequently in allergic fungal rhinosinusitis. The ethmoid sinus is the most frequently affected
paranasal sinus in terms of bone erosion, and computerized tomography (CT) scan is a crucial and efficient inquiry in detecting

these erosions.
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INTRODUCTION

Out of the more than 400,000 fungal species that are known,
around 400 are human diseases @. It is unknown what function
fungi serve in the paranasal sinuses and nose. Even though fungi
may be cultivated from the respiratory droplets of even a fit person,
specific fungal diseases in humans are linked to a high death rate
@, A distinct kind of chronic rhinosinusitis that exclusively affects
immunocompetent hosts, allergic fungal rhinosinusitis (AFRS) is
different from invasive fungal infection. Most sufferers have such a
background of allergic rhinitis, which is assumed to be a reaction to
inhalational atmospheric fungus, often of the causative agent type,
bipolar (Curvularia, Alternaria), and very rarely Aspergillus ©. A
Gell and Coombs type | hypersensitivity reaction to fungi, the
formation of nasal polyps, an accumulation of eosinophilic mucus
and fungal mycelium in the sinuses, and all of these
pathognomonic CT abnormalities are present in this condition.

An atopic host will generally inhale fungal allergens, which
will trigger an IgE-mediated response and cause sinonasal
inflammation, which will then cause edema, sinus blockage, and
stasis. Nasal polyps and mucus buildup are caused by the chronic
inflammation's final stages. The immune system is still stimulated
by the trapped fungus, which sets up a vicious cycle that results in
bone enlargement and erosion, and deformation of the sinonasal
architecture ®. Bone erosion in AFRS is a well-known occurrence
that often affects the orbit and the base of the skull. It occurs
anywhere from 20 to 90% of the time depending on the location.
Bone remolding and pressure necrosis are the two main causes of
bone erosion ©,

The CT scan is crucial in making the diagnosis. A non-
contrast CT scan of the affected sinuses shows opacification with

central hyperattenuating as a result of the concentration of various
metals by fungi, including iron, magnesium, and manganese ©.
Additionally, bone erosion, another characteristic that is currently
included in the minor diagnostic criteria, is superlatively identified
by a CT scan 9,

Our research sought to determine the prevalence of bone
erosions in various sinuses and their subsites that were apparent
on CT scans in AFRS. AFS is managed in a multifaceted way that
includes both medicinal and surgical intervention. When bone
borders are dehiscent, effective endoscopic nasal treatment may
have potentially fatal consequences. Therefore, a thorough CT
scan analysis that identifies regions of bone erosion and evaluates
the severity of the illness is a necessary need for a successful
surgical procedure.

MATERIAL AND METHODS
This research was done retrospectively at the study was
conducted in PAC Hospital Kamra between January 2013 and
December 2022 with the hospital ethics committee's permission. In
this study, 230 patients with allergic fungal rhinosinusitis who
fulfilled the Bent and Swain criteria, including 85 people who had
bone erosions on their CT scans, were examined. In this research,
patients of any age and gender were included. The research
excluded individuals with Sino nasal tumors, those who were
immunocompromised, diabetic patients, those who used medicines
that affected immunity (antibiotics, steroids, and
immunosuppressive drugs), and people with immune impairment.
Before surgery, CT scans of the paranasal sinuses were
performed on all patients. A skilled radiologist took three images of
the coronal, axial, and sagittal sections, focusing particularly on the
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locations of bone erosions and soft tissue tensions. Each sinus is
further broken down into its sub-sites (Table 3). Patients who had a
questionable diagnosis, soft tissue or cerebral extension, or tumor
suspicion had MRIs.

CT scans were examined for the typical AFRS features of
central hyper attenuation, double thickness shadows, development
of sinus mucoceles, and extension of sinuses, combined with
unilateral or bilateral opacification of numerous sinuses. A feature
of AFRS s intrasinus hyper attenuation, which is used as a
diagnostic marker. The most prevalent sinus affected as well as
the frequency of bone erosion at various sinus sub-locations were
assessed. Based on how serious the bone erosions were, patients
were divided into three groups: severe moderate, and mild. Mild
instances were those with erosion at a single site, moderate cases
had erosion at two subsites, and severe cases had erosion at more
than two subsites.

RESULTS

Out of 230 cases of AFRS, 85 patients with bone erosion on CT
scans and allergic fungal rhinosinusitis were selected for our study.
In 36.9% of AFRS patients, bone erosion was often seen. With a
standard variation of 12.71 years, the mean age of the disease
with bone erosion in 85 people was 23.96 years. Out of 85
patients, 52 (61.1%) were men and 33 (38.9%) were women. 74
(87%) of the patients had a bilateral illness, while 11 (13%) had
unilateral diseases. 5 (5.78%) of the unilateral instances had a
right-sided illness, whereas 6 (7.05%) exclusively had left-sided
disease (Figure 1).

Right side
® Left Side

= Bil

Figure 1: The disease's laterality

Out of 85 patients, 48 (56.1%) had bone erosion at one
sinus subsite and were classified as having a mild illness, whereas
22 (25.7%) had bone erosion at two sinus subsites and were
classified as having the moderate disease. There were 15 patients
(17.6%) with severe illness brought on by bone erosions at several
subsites. Thus, 144 erosions in total were observed in these 85
individuals (Table 1).

Out of 15 severe instances, 10 (66.6%) had bone erosions at
three subsites, three (20%) had erosions at four, and two (13.3%)
had erosions at five subsites of various sinuses (Table 2).

Additionally, we discovered that 55 (38.19%) of the ethmoid
sinuses often had bone erosions. The incidence of bone erosion in
the ethmoid sinus lamina papyracea was greatest at 35 (24.3%).
Maxillary sinuses had a total of 38 (26.38%) cases of bone
erosion, with 12 (8.3%) of those cases occurring on the roof of the
sinus. Out of all bone erosions, the sphenoid sinus had 26
(18.75%) and the frontal sinus had 24 (16.6%). The participation of
several subsites is further broken down in (Table 3).

Table 1: Disease severity depending on the number of eroded bones

Severity Severe Moderate Mild Total
Frequency 15 22 48 85
% 17.6 25.8 56.4

Cumulative 52 44 48 144

Table 2: A breakdown of instances with a severe illness and several
erosions of the bones

Cases 2 3 10

Bone Erosion (n) 5 4 3

Total 10 12 30

% 13.33 20 66.6

Table 3: Bone erosion at various locations and subsites.

Primary Site . o Cumulative

(Sinus) Subsite n (%) n %
Roof 12 8.33%

Maxillay Ant Wall 10 6.94% o

Sinus Post Wall 10 6.94% 38 26.38%
Lat Wall 6 4.16%
Planum 10 6.94%

Sphenoid Post Wall 6 4.16% o

Sinus Lat Wall 8 5.55% 2 18.75%
Clivus 3 2.08%

Frontal Ant Wall 4 2.77%

Sinus Post Wall 8 5.55% 24 16.66%
Floor 12 8.33%

Ethmoid bapyiacea | 35| 24:30%

. bapy 55 38.19%

Sinus Roof of 20 13.88%

Ethmoid ke
DISCUSSIONS

In contrast to invasive fungal infection, allergic fungal rhinosinusitis
(AFS) affects immuno-competent hosts and is a separate kind of
chronic rhinosinusitis ©. The majority of patients suffer from
allergic rhinitis, however, fungus in aerosol form is to blame. Its
distinguishing characteristics include the growth of nasal polyps,
the buildup of eosinophilic mucus in the afflicted sinus, and nearly
pathognomonic CT findings. Both sexes are equally afflicted by
this condition, which affects young individuals with an average
infected age of 21.9 +10.6 years %%,

Nasal polyposis, Gell and Coombs type | (IgE-mediated)
hypersensitivity to fungi, distinct radiographic abnormalities,
eosinophilic mucin without fungal infiltration into sinus tissue, and
positive fungal stain of sinus components eliminated after surgery
were identified as five common features as a generally accepted
diagnostic standard for AFS ™2, Later, this criterion for the
diagnosis of AFRS was amended by separating it into minor and
major criteria Y. Bone erosion in AFRS is a well-known condition
that frequently affects the orbit and the base of the skull. It occurs
anywhere from 20 to 90% of the time depending on the location
3. Bone remolding and pressure necrosis are the causes of bone
degradation. A high-resolution CT scan without contrast is
necessary for every instance with AFRS because it is the best test
for finding bone erosions in the paranasal sinuses. It is possible to
gauge the severity of the condition and help with the fungal
diagnosis by seeing the usual occurrence of a double-density
shadow in the afflicted sinuses @4.

This condition may be treated medically or surgically.
Preoperatively and  postoperatively,  corticosteroids  are
administered to decrease the inflammatory/allergic response,
which in turn aids in controlling preoperative bleeding and
incidence (519, Primary and revision surgeries aim to eliminate
mechanical obstructions, remove sinus contents, and build suitable
outflow routes while preserving mucociliary function @, Before
surgery, it is crucial to identify regions of bone erosion by the
detection of defects in the orbit and base of the skull to avoid major
consequences ®®. Therefore, our study aimed to have a detailed
interpretation of CT scans together with an evaluation of bone
erosion incidence and its most common location 9. 85 (36.9%) of
the 230 AFRS cases we examined had bone erosion, according to
a CT scan. Its frequency ranges from 20% to 90%, and our study
found that it was around 40% in our nation. Despite claims that
AFRS is a disease of hot, muggy weather, only 20% of AFRS
patients have bone erosion, according to one study. In line with
other studies, the average affected age in our study was 23.9
+12.7 years 1920, Furthermore, our study revealed that of the 85
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patients who were afflicted, 52 (61.1%) were men and 33 (38.9%)
were women, making up the bulk of the patient population.
According to multiple studies that have shown a 56% frequency of
bone erosion in AFRS, African American men are reportedly 15
times more likely to be affected than Caucasians and African
American women combined @2,

In our research, the maxillary sinus (26.38%), sphenoid
sinus (18.75%), and frontal sinus (16.6%) were the four sinuses
that were most commonly impacted. The ethmoid sinus (38.19%)
was the least frequently afflicted sinus. According to other
research, the Ethmoid sinus, the Maxillary Sinus, the Sphenoid,
and the Frontal Sinus all experience bone degradation at a rate of
77%, 68%, 58%, and 53%, respectively 3,

We also discovered that the lamina papyracea, which is
similar to findings from several other studies, was the most
common site of erosion in the ethmoid sinus (24.3%) ?%. Research
that attempted to stage diseases objectively by using a scoring
system based on CT scans neglected the clinical history, the
chance of recurrence, and the degree of systemic allergy ®. They
proposed a 24-point scale and gave each sinus a specific value.
Based on bone growth and degradation, scores are assigned.
Additionally, they connected the number of erosions and
expansions with disease severity. The development of possible
surgical complications and the course of the illness without
treatment are both significantly impacted by radiological staging ¢*
28)

The radiological evaluation of illness, regardless of the
method and scoring system employed, is crucial because it allows
the otolaryngologist and the radiologist to stratify the severity of the
disease in instances of AFRS and aids in clinical evaluation and
the avoidance of problems.

CONCLUSIONS

Bone erosion is a common complication of allergic fungal
rhinosinusitis, and a CT scan is a crucial, efficient, and accurate
way to assess it before having any surgical intervention. The
ethmoid sinus, which is located in the lamina papyracea, has the
greatest prevalence of bone erosion among the paranasal sinuses,
followed by the maxillary, sphenoid, and frontal sinuses. Functional
endoscopic sinus surgery can assist minimize potentially fatal
consequences by keeping in mind bone erosions and dehiscent
bony walls.
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