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Introduction: The role of the accessory maxillary ostium, a common anatomical variant, in
the development of chronic sinusitis remains unclear. This study aimed to examine the
association between chronic sinusitis and presence of an accessory maxillary ostium using
computed tomography (CT) of the paranasal sinuses.

Methods: We conducted a retrospective study of 1188 paranasal sinus CT scans performed
in a major tertiary medical center between January 1, 2016 and December 31, 2016. Axial
and coronal and views were reviewed to evaluate the presence of accessory maxillary ostia
and maxillary and ethmoid sinusitis.

Results: Nine hundred twenty-eight patients were included for analysis. A 52.8% were
male. Mean patient age was 33.8 years. A right accessory maxillary ostium was detected in
274 patients (29.5%), which was the same number of patients with a left accessory maxillary
ostium. Bilateral accessory maxillary ostia were found in 172. The presence of right max-
illary sinusitis was significantly associated with male gender and the presence of a right
accessory maxillary ostium. Male gender was the only factor significantly associated with the
presence of left sinusitis. Left or right ethmoidal sinusitis was significantly associated with
male gender and the presence of left or right maxillary sinusitis, respectively.

Conclusion: The presence of an accessory maxillary ostium may contribute to the devel-
opment of maxillary and ethmoidal sinusitis. Further studies are needed to elucidate this
association and determine indications for incorporating the natural and accessory ostia when
performing middle meatus antrostomy during endoscopic sinus surgery.
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Introduction
The accessory ostium of the maxillary air sinus is an anatomical variation that may
play a role in the development of chronic sinusitis.'* Accessory maxillary ostia are
most commonly located in the posterior nasal fontanelle of the middle meatus and
may occur unilaterally or bilaterally.** Accessory maxillary ostium is usually
located on the lateral nasal wall, and should not be confused with the maxillary
hiatus. Between the uncinate process and the inferior concha there is a membranous
area on the lateral nasal wall, covered by mucoperiosteum. This area is the
fontanelle, the fontanelle is separated into anterior and posterior fontanelle by the
ethmoid process of the inferior concha.’

In most individuals, the maxillary sinus opens to the anterior part of the poster-
ior fontanelle, on the inferior part of the ethmoid infundibulum. The active
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mucociliary transport in the maxillary sinus is directed
toward the natural ostium only. Accessory maxillary
ostium does not contribute to the physiological transport
inside the maxillary sinus even if the natural ostium is
blocked.” Accordingly, it may have a role in the develop-
ment of chronic sinusitis. Accessory maxillary ostium is
reported to be present in 30% of the patients diagnosed
with chronic maxillary sinusitis and in 10-20% of normal
individuals.®” It is unclear whether chronic sinusitis leads
to accessory ostium formation or the presence of an acces-
sory ostium leads to chronic sinusitis by recirculation of
mucus secretions.®'* Only one previous study reported
the significant association between the accessory maxillary
ostium and chronic maxillary sinusitis by computed tomo-
graphy (CT) in 377 individuals in Turkey.’

This study aimed to investigate the association between
the presence of the accessory maxillary ostium and the
occurrence of chronic maxillary and ethmoidal sinusitis
using computed tomography (CT) examination of the
paranasal sinuses. This study aimed to establish the asso-
ciation in a larger number of individuals from a new
ethnicity.

Methods

We conducted a retrospective evaluation of paranasal sinus
CT scans performed in 1188 patients between January 1,
2016 and December 31, 2016 at a major tertiary medical
center. This study was conducted in accordance with the
principles of the Declaration of Helsinki and institutional
review board approval was obtained (number 464-2018).
Patients aged <13 years and those with nasal polyps,
previous sinus surgery, acute sinusitis, inverted papilloma,
choanal atresia, and severe nasal septal deviation touching
the lateral nasal wall were excluded (268 patients). Nine
hundred twenty-eight patients were finally included for
analysis. In every patient, we considered the maxillary
and ethmoid sinuses and osteomeatal complex of each
side as one unit (total 1856 units). The CT utilized is the
Philips 128 Slice Ingenuity scanner and images were
acquired in both axial and coronal planes. Patient position
was supine. Slice thickness for axial and coronal planes
was Imm and inter-space was lmm.

Axial and coronal views were reviewed to evaluate the
presence of accessory maxillary ostia (Figures 1 and 2),
obliteration of the osteomeatal complex, and the presence
of maxillary and ethmoid sinusitis (Figures 3 and 4).
Maxillary and ethmoid sinus opacification graded 1 and
2 using the Lund—Mackay scoring system were considered
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Figure | Paranasal CT scan showed the right accessory ostium.

indicative of chronic sinusitis. The Lund—Mackay system
works as follows: the right or left sinuses were, respec-
tively, divided into six portions, including maxillary sinus,
anterior ethmoid sinuses, posterior ethmoid sinuses, sphe-
noid sinus, frontal sinus, and osteomeatal complex. The
severity of sinus mucosal inflammation or fluid accumula-
tion was scored as 0 (complete lucency), 1 (partial
lucency) or 2 (complete opacity)."! To quantify the
volume of inflammatory opacification, the soft tissue den-
sity rate was assessed with a computer workstation.
Radiological data was statistically analyzed using the chi-
square test to compare percentages and binary logistic
regression to determine the association between chronic
sinusitis and presence of an accessory maxillary ostium
after adjusting for age and gender. P < 0.05 was consid-
ered significant.

Results

Among the 928 study patients, 47.2% were female and
52.8% male. Mean age was 33.8 years (range, 13-83
years). A right accessory maxillary ostium was detected
in 274 patients (29.5%), which was equal to the number of
patients with a left accessory maxillary ostium. Bilateral
accessory maxillary ostia were detected in 172 patients
(18.5%). Right maxillary, left maxillary, and bilateral max-
illary sinusitis was present in 410, 403, and 326 patients,
respectively. Right ethmoidal, left ethmoidal sinusitis, and
bilateral ethmoidal sinusitis was present in 305, 292, and
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Figure 2 Paranasal CT scan demonstrated left accessory ostium with bilateral
sinusitis.
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Figure 4 Paranasal CT scan showed bilateral accessory ostia and bilateral maxillary
and ethmoidal sinusitis.

according to patient age, presence of left accessory ostium,
or presence of bilateral accessory ostia. Male gender was the
only factor significantly associated with the presence of left
maxillary sinusitis (P = 0.004, Table 2). Prevalence of left or

Table | Demographic Distribution and Clinical Characteristics

Pre- and Post-Operative Variables | Number | Percent (%)
Mean £ SE
Sex
: Compressed 11:1 Male 490 528
Page: 1 of 1 I:mIM: 51 SE: 80236 Female 438 472
Figure 3 Paranasal CT scan indicated bilateral accessory ostia with sinusitis. Age () 338+ 05
Right maxillary accessory ostium 274 29.5
238 patients, respectively. Patient characteristics are sum- Left maxillary accessory ostium 274 29.5
marized in (Table 1). Bilateral maxillary accessory ostium 172 18.5
The prevalence of right maxillary sinusitis was signifi- Right maxillary sinusitis 410 442
ilv hicher i les (P = 0.002). A richt i Left maxillary sinusitis 403 434
cantly hig er'm ma es'( o ). ATig ac'cessory os.lum Bilateral maxillary sinusitis 326 35.1
was present in a significantly greater proportion of patients Right ethmoidal sinusitis 305 329
with right sinusitis compared to those without right sinusitis Left ethmoidal sinusitis 292 315
(33.2% vs 26.6%, P = 0.018). There was no significant Bilateral ethmoidal sinusitis 238 25.6
difference in the prevalence of right maxillary sinusitis  Abbreviation: SE, standard error.
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Table 2 Analysis of Factors Associated with Right and Left Maxillary Sinusitis

Variables Right Maxillary Sinusitis Left Maxillary Sinusitis
Presence Absence P-value | Presence Absence P-value
N (% from N (% from N (% from N (% from
Presence) Absence) Presence) Absence)
Sex 0.002 0.004
Male 239 (58.3) 251 (48.5) 233 (57.8) 257 (49.0)
Female 171 (41.7) 267 (51.5) 170 (42.2) 268 (51.0)
Age (y) 34307 334 £06 NS 344 £07 333+06 NS
Right maxillary accessory ostium 136 (33.2) 138 (26.6) 0.018 119 (29.5) 155 (29.5) NS
Left maxillary accessory ostium 116 (28.3) 158 (30.5) NS 123 (30.5) 151 (28.8) NS
Bilateral maxillary accessory ostium | 77 (18.8) 95 (18.3) NS 74 (18.4) 98 (18.7) NS
Abbreviations: N, number; NS, not significant.
right ethmoidal sinusitis was significantly associated with  Djiscussion

male gender and the presence of either right or left maxillary

sinusitis, respectively. Neither gender nor age were associated

with the presence of a right or left accessory ostium (Table 3).

Male gender and presence of a right accessory

ostium were significant independent factors associated

with the presence of right maxillary sinusitis. Male

gender was the only significant independent factor asso-

ciated with the presence of left maxillary sinusitis.

Significant independent factors associated with presence

of right ethmoidal sinusitis were male gender, right and

left maxillary sinusitis, and right accessory ostium. Only

gender and presence of maxillary sinusitis (right and

left) were significant independent factors associated

with left ethmoidal sinusitis.

This study investigated the prevalence and association of

a paranasal sinus anatomical variant on the presence of

maxillary and ethmoidal sinusitis using CT in a relatively

large patient sample. Accessory maxillary ostia were

detected in 40.5% (376) of patients without any gender

differences. Male gender was significantly associated with

the presence of both maxillary and ethmoidal sinusitis. In

addition to male gender, the presence of a right maxillary

accessory ostium was associated with the presence of both

right maxillary and ethmoidal sinusitis; a significant coex-

istence of maxillary and ethmoidal sinusitis was clear. The

relationship between the accessory maxillary ostium and

acute sinusitis has been shown in a previous animal

study.'? Clinical studies have also found this relationship.

Table 3 Analysis of Factors Associated with Right and Left Ethmoidal Sinusitis

Variables Right Ethmoidal Sinusitis Left Ethmoidal Sinusitis
Presence Absence P-value | Presence Absence P-value
N (% from N (% from N (% from N (% from
Presence) Absence) Presence) Absence)
Sex 0.000 0.000
Male 206 (67.5) 284 (45.6) 190 (65.1) 300 (47.2)
Female 99 (32.5) 339 (544) 102 (34.9) 336 (52.8)
Age (y) 33.6+08 339+06 NS 33.0+08 342 £ 06 NS
Right maxillary accessory ostium 83 (27.2) 191 (30.7) NS 78 (26.7) 196 (30.8) NS
Left maxillary accessory ostium 90 (29.5) 184 (29.5) NS 80 (27.4) 194 (30.5) NS
Bilateral maxillary accessory ostium | 51 (16.7) 121 (19.4) NS 41 (14.0) 131 (20.6) 0.02
Right maxillary sinusitis 238 (78.0) 172 (27.6) 0.000 216 (74.0) 194 (30.5) 0.000
Left maxillary sinusitis 234 (76.7) 169 (27.1) 0.000 234 (80.1) 169 (26.6) 0.000

Abbreviations: N, number; NS, not significant.
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The presence of an accessory maxillary ostium is report-
edly more frequent in patients with chronic sinusitis.’
Another study also showed this association and recom-
mended including the posterior or anterior fontanelle
when performing middle meatal antrostomy to reduce
mucus recirculation.” In addition, Capelli et al found that
maxillary mucosa thickness >2 mm and closure of the
natural maxillary ostium were significantly associated
with chronic rhinosinusitis; common anatomical variants,
including concha bullosa, Haller cells, and accessory max-
illary ostia, were not.'*> Yenigun et al reported that the
presence of accessory maxillary ostium was associated
with an approximately threefold increase in the incidence
of mucus retention cysts and a two-fold increase in the
incidence of mucosal thickening and maxillary sinusitis.’

A previous study reported the development of acces-
sory maxillary ostia after induction of sinusitis in rabbits.'?
The greater frequency of accessory maxillary ostia in
patients with a previous history of multiple episodes of
maxillary sinusitis suggests that accessory ostia may occur
as a consequence of pathology. Guerra-Pereira et al stated
that radiological imaging is an important tool in maxillary
sinus pathology diagnosis and CT can complement the
diagnosis of odontogenic sinusitis.'* Using a fiberoptic
endoscope to investigate accessory ostia in patients with
chronic rhinosinusitis, Mladina et al reported a 19.3%
prevalence of accessory maxillary ostia; 68% of them
were bilateral.'"” CT scan is currently the modality of
choice in the evaluation of paranasal sinuses.'

A possible mechanism for the development of acces-
sory ostia is impediment of the main ostium by mucosal
edema due to chronic sinusitis or other anatomical or
pathological factors in the middle meatus that leads to
rupture of membranous part of the lateral nasal wall.
Fontanelle defects and formation of accessory ostia could
serve to maintain chronic inflammation of the maxillary
sinus by permitting mucus recirculation between adjacent
openings.'®!”

Reports regarding gender distribution of chronic rhino-
sinusitis are variable; some mention that females have

1819 while others have

almost double the rate of males,
found no difference.”*?! Lal et al reported that women
who elected endoscopic sinus surgery had a lower Lund—
Mackay CT score but higher total Sino-nasal Outcome
Test—22 score. In our study, males had a higher prevalence
of maxillary and ethmoidal sinusitis.*

This study is limited by its retrospective nature and use

of radiographic data. Its design did not investigate the

exact cause—effect relationship between sinusitis and
accessory maxillary ostia.

Conclusion

The study revealed a significant association between
chronic sinusitis and presence of an accessory maxillary
ostium, specifically on the right side. Further studies are
needed to elucidate the cause—effect relationship between
accessory maxillary ostia and acute and recurrent sinusitis
and determine indications for incorporating the natural and
accessory ostia when performing middle meatus antrost-
omy during endoscopic sinus surgery.
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