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Abstract

Background: The pathophysiology of allergic fungal rhinosinusitis (AFRS) is not well understood.

Objectives: To study the incidence of sinonasal anatomic variants (AVs) in AFRS.

Methods: Retrospective cohort study. Patients with AFRS presenting to our clinic from 2008 to 2018 were reviewed for
laterality of the disease. Patients with unilateral involvement were further studied for AV presence by reviewing their
preoperative sinus CT scan at original presentation. Each patient’s uninvolved side served as its own control. AVs studied
include agger nasi (AN), Haller’s cells (HC), concha bullosa (CB) and supraorbital ethmoid cells (SOEC).

Results: A total of 155 patients with AFRS were identified. 30 patients (19.3%) had unilateral disease involvement. Of these,
|6 patients had left sided and |4 patients had right sided disease. AV were present in 26 of the 30 AFRS sides (86.7%) and in
21 of the 30 healthy sides (70%), (chi squared =2.45, p=0.117). CB were present in 12 of 30 AFRS sides (40%) and only in |
of 30 healthy sides (3%), (chi squared = 11.88, p=0.0006). The presence of HC was more common in the AFRS vs healthy
sides (7 of 30, 23.3% vs 2 of 30, 6.7%, respectively, p=0.071). AN and SOEC presence was similar in both AFRS and healthy
sides (p =0.598 and p =0.718 respectively).

Conclusion: AV are more common on the sides with AFRS compared to healthy sides, with the presence of CB reaching
unquestionable statistical significance. Further study is needed to determine the possible association of AV, especially concha
bullosa, with the pathophysiology of AFRS.
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Figure 1. CT scans, bone window, coronal cuts of two patients with unilateral AFRS. A, Extensive disease which doesn’t allow deter-

mination of any AV. B, Right sided opacified CB.

AFRS compared to other type of chronic rhinosinusitis
(CRS) which according to them could explain the higher
recurrence rate and need for revision endoscopic sinus
surgery (ESS) in AFRS compared to other types of CRS.?

In this study, we aim to look at the prevalence of
anterior sinonasal anatomic variants (AVs) in AFRS
patients. Our goal is look at the prevalence of concha
bullosa (CB), Haller cells (HC), Agger Nasi cells (AN),
and supraorbital ethmoid cells (SOEC) in patients with
unilateral AFRS. The healthy side in these patients will
be used as their own control.

Materials and Methods

The Augusta University Institutional Review Board
granted approval for this study. A prospectively collect-
ed database from the senior author’s (SEK) academic
tertiary-referral rhinology practice was searched and
analyzed for all patients who presented with AFRS
from 2008-2019. Patients with AFRS met diagnostic cri-
teria as defined by the International Consensus
Statement on Allergy and Rhinology: Rhinosinusitis,”
with type I hypersensitivity determined by formal testing
or a reported history of environmental allergies. Those
patients were reviewed for disease laterality. All patients
with unilateral AFRS were included, and their preoper-
ative CT scan of the sinuses were reviewed for the pres-
ence of anterior sinonasal anatomic variants (AVs). The
scans reviewed were those prior to any ESS done (prior
to first ESS in patients who had more than one surgery).
AVs included concha bullosa (CB), infraorbital cells a.k.
a Haller’s cells (HC), Agger Nasi cells (AN), and supra-
orbital ethmoid cells (SOEC). All CT scans were
obtained with 1 mm fine cuts slices (Figure 1). Scans
were reviewed in axial, coronal and sagittal planes by a
single reviewer, the senior author (SEK), to ensure reli-
ability. Each patient’s uninvolved side served as its own

Table |I. Demographic Data.

Right Left Total (%)

Age (years) 28.8 354 325
Sex

Male 5 5 10 (33.3%)

Female 9 I 20 (66.7%)
Race

Black 10 9 19 (63.3%)

White 4 7 Il (36.7%)

control. In some cases, the extent of disease precludes
determination of AVs. Those patients were excluded.

Statistical analysis was performed using the IBM
SPSS statistical software version 25. Descriptive statis-
tics of patient demographics were performed, and chi-
square test was used to evaluate demographics. For all
variables reported as averages, the Student t-test analysis
was used to determine statistical significance. A P value
of <.05 was considered to indicate a statistically signif-
icant difference for all statistical tests.

Results

A total of 155 patients with AFRS were identified. 30
patients (19.4%) had unilateral AFRS with scans show-
ing recognizable AVs. Of those, 16 patients had left sided
and 14 patients had right sided disease. Demographic
data on these 30 patients are summarized in Table 1.
The mean age was 32.5years (range of 12-74years),
there were 20 female patients (66.7%), and 19 patients
(63.3%) were African Americans. AVs were present in
26 of the 30 AFRS sides (86.7%) and in only 21 of the 30
healthy sides (70%), (chi squared =2.45, p=0.117)
(Table 2). CB were present in 12 of 30 AFRS sides
(40%) and only in 1 of 30 healthy sides (3%),
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Table 2. All Anatomic Variants. Table 3. Concha Bullosa.
AFRS (N) AFRS Side Normal Side P Value AFRS (N) AFRS Side Normal Side P Value
Right (14) 12 (85.7%) 9 (64.3%) Right (14) 5 (35.75) 0
Left (16) 14 (87.5%) 12 (75%) Left (16) 7 (43.8%) | (6.3%)
Total (30) 26 (86.7%) 21 (70%) 0.117  Total (30) 12 (40%) | (3.3%) 0.0006
(chi squared = 11.88, p=10.0006) (Table 3). The presence =~ Table 4. Haller Cells.
of HC was more common in the AFRS vs healthy sides
. AFRS (N AFRS Sid N | Sid P Val
(7 of 30, 23.3% vs 2 of 30, 6.7%, respectively, p=0.071) ™ e orma > e
(Table 4). AN and SOEC presence was similar in both Right (14) 4 (28.5%) | (7.2%)
AFRS and healthy sides (p=0.598 and p=0.718 respec-  Left (16) 3 (18.6%) I (6.3%)
tively) (Tables 5 and 6). Total (30) 7 (23.3%) 2 (6.7%) 0.071
Discussion Table 5. Agger Nasi Cells.
AFRS is a distinct type of CRS, characterized by a set of  aAFRs (N) AFRS Side NORMAL SIDE P Value
unique radiographic and pathophysiological findings.' :
It occurs in immunocompetent individual, but the exact  Right (14) 7 (505’) 8 (57.1 f’)
pathophysiology is not fully elucidated. AFRS occurs :Zfl(;))) :g gg/;l/) I; gzzf) 0.598
unilaterally in up to 20% of cases, certainly more than it . i
other types of CRS, including CRS with nasal polyps
(CRSwWNP). In our series, 19.4% of patients had unilat- . )
. . Table 6. S bital Ethmoid Cells.

eral disease. It is unknown why AFRS tends to occur ave upraorbital Ethmold ~-efs
unilaterally. AFRS (N) AFRS Side Normal Side P Value

The tendencyn for AERS to recur is high, requiring Right (14) | (7.1%) | (7.1%)
revision ESS, with the incidence reported to be up to Left (16 4 (25% 3 (18.8%

% 1 tudies.'®!" It is imperative to address oft (1€) (25%) (18.8%)
50% in some studies. p Total (30) 5 (16.7%) 4(133%) 0718

and completely open the CBs during surgery for AFRS
as it can harbor leftover fungal debris.

Our study shows that sinonasal AV are more
common in the sides with AFRS compared to the
healthy sides of patients with unilateral disease. The
importance of our study is that each patient served as
its own control. CB is more prevalent in AFRS com-
pared to other types of CRS, but it also more common
on the side of disease in cases of unilateral AFRS. This
study also shows that Haller cells are more common on
the AFRS side compared to healthy sides, although it
didn’t reach statistical significance. The combination of
both CB and HC may provide nidus for the fungal
debris, which when combined with the obstructive
effects of these AVs, can lead to the development of
AFRS.

Prior studies failed to provide any association
between the obstructive effects of CB and CRS develop-
ment.'*"> In fact, the prevalence of CB in general is
reported anywhere from 20 to 50%.'!” However, the
hypothesis is that AFRS is both a distinct phenotype
and potentially endotype or endotypes under a broader
group of CRSwWNP.'® Therefore, what is true for CRS
with and without nasal polyps can’t be applied to AFRS.
More studies are needed to determine the obstructive
effects of AVs on AFRS development.

Our study has important limitations that deserve dis-
cussion. Our analysis was not based on a randomized,
blinded controlled trial. It is a retrospective review of
data that was collected prospectively, which put it at
risk for selection and information bias. A second limita-
tion of the study is the small sample size of patients with
unilateral AFRS. As this was a retrospective review of
data, our cohort was limited by the number of patients
in the database.

Conclusion

Anterior AVs are more common on the sides with AFRS
compared to healthy sides, with the presence of CB
reaching unquestionable statistical significance. Further
studies are needed to determine the possible association
of AVs, especially concha bullosa, with the pathophysi-
ology of AFRS, and their effects on the surgical out-
come and recurrence.
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